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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense (DOD) initiated various 
programs to investigate and remediate conditions related to suspected past 
releases of hazardous materials at their facilities. 

One of these programs is the Base Realignment and Closure (BRAC) cleanup program. 
This program complies with the Base Closure and Realignment Act of 1988 (I?ublic 
Law (P.L.) 100-526, 102 Statute 2623) and the Defense Base Closure andRealignment 
Act of 1990 (P.L. 101-510, 104 Statute 1808), which require the DOD to observe 
pertinent environmental legal provisions of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA); the 1992 Community 
Environmental Response Facilitation Act; Executive Order 12580; and the statutory 
provisions of the Defense Environmental Restoration Program, the National 
Environmental Policy Act (NEPA), and any other applicable statutes that protect 
natural and cultural resources. 

CERCLA requirements, in conjunction with corrective action requirements under 
Subtitle C of the Resource Conservation and Recovery Act (RCRA), govern most 
environmental restoration activities. Requirements under Subtitles C, D, and 
I, of RCRA, as well as the Toxic Substances Control Act, the Clean Water Act, the 
Clean Air Act, the Safe Drinking Water Act, and other statutes, govern most 
environmental mission or operational-related and closure-related compliance 
activities. These compliance laws may also be applicable or relevant and 
appropriate requirements for selecting and implementing remedial actions under 
CERCLA. NEPA requirements govern the Environmental Impact Analysis and 
Environmental Impact Statement preparation for the disposal and reuse of BRAC 
installations. 

The BRAC program centers on a single goal: expediting and improving environmental 
response actions to facilitate the disposal and reuse of a BRAC installation, 
while protecting human health and the environment. 
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The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM); 
the U.S. Environmental Protection Agency; and the Florida Department of 
Environmental Protection collectively coordinate the cleanup activities through 
the BRAC Cleanup Team, called the Orlando Partnering Team in Orlando. This team 
approach is intended to foster partnering, accelerate the environmental cleanup 
process, and expedite timely, cost-effective, and environmentally responsible 
disposal and reuse decisions. 

Questions regarding the BRAC program at Naval Training Center, Orlando should be 
addressed to the SOUTHNAVFACENGCOM BEAC Environmental Coordinator, Mr. Wayne 
Hansel, Code 18B7, at (407) 646-5294 or SOUTHNAVFACENGCOM Engineer-in-Charge, Ms. 
Barbara Nwokike, Code 1873, at (803) 820-5566. 
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EXECUTIVE SUMMARY 

ABB Environmental Services, Inc. (ABB-ES), under contract to the SouthernDivision 
Naval Facilities Engineering Command, has prepared this Focused Field Investiga- 
tion Report for the Interim Remedial Action (IRA) located at Operable Unit 4 
(Area C), Naval Training Center, Orlando, Florida. This reportwas preparedunder 
the Comprehensive Long-Term Environmental Action, Navy (CLEAN) Contract No. 
N62467-89-DO317 as Contract Task Order No. 107. 

The objectives of the focused field investigation were to support the project 
logic diagram established in the IRA Focused Field Investigation Workplan, which 
included (1) defining the extent of contamination in Lake Druid's surface water 
and sediment, (2) evaluating the source of volatile organics in Lake Druid, (3) 
delineating the horizontal and vertical extent of volatile organic compounds 
(VOCs) contaminants in the groundwater along the lakeshore, (4) collecting 
physical characteristics of the lake, and (5) supporting a focused IRAto mitigate 
VOCs in Lake Druid. In order to meet the proposed objectives, a field program 
was initiated that included surface water and sediment sampling, collection of 
groundwater samples within the surficial aquifer using direct push technology 
(DPT), monitoring and drive point well installation and sampling, and a site 
hydrogeologic characterization study. 

The analytical program for the investigation included onsite laboratory analyses 
for 10 target VOCs using a gas chromatograph. A minimum of 10 percent of the 
groundwater, and sediment and surface water samples, was submitted to an offsite 
laboratory for confirmatory analysis of VOCs using Contract Laboratory Program 
methods. 

Results of the DPT groundwater investigation indicate that the width of the 
groundwater VOC plume extends approximately 500 feet from just south of the north 
fenceline down the shoreline of Lake Druid. VOCs were detected in groundwater 
at depths ranging from 4 to 68 feet below land surface, and include chlorinated 
solvents, such as vinyl chloride (VC), dichloroethene (DCE), trichloroethene 
(TCE), and tetrachloroethene (PCE). 

ChlorinatedVOC contaminants (VC, DCE, TCE, PCE) were also identifiedinthe drive 
point well samples, as well as the sediment and surface water samples. Sediment 
and surface water samples were collected and VOCs delineated from within the 
creek, along the shoreline, and out into Lake Druid at approximately 25-foot 
intervals. The "hottest" areas of contamination were concentrated in the area 
around the creek's mouth. The six drive point wells, installed near the shore- 
line, in the creek, and out in the lake, were screened into the subsurface just 
below the sediment bottom of the lake. The drive point wells indicated 
groundwater contaminated with the target chlorinated compounds just below the 
lake's sediment bottom. 

The sampling results together with some of the hydrogeologic results, such as the 
drive point wells measuring anupwardverticalpotentialaroundthe lake, indicate 
that a source for Lake Druid's VOC contamination is groundwater. Based on these 
results, the recommendation for this IRA is to submit a FocusedFeasibility Study. 
The study will target controlling the highly contaminated portion o:f the 
groundwater plume from entering Lake Druid. 
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1.0 INTRODUCTION 

1.1 PURPOSE. ABB Environmental Services, Inc. (ABB-ES), under contract to 
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM), has 
prepared this Focused Field Investigation Report for Operable Unit (OU) 4, Former 
Dry Cleaning and Laundry Facility, at the Naval Training Center (NTC), Area C, 
in Orlando, Florida. The purpose of this document is to report the results of 
the focused field investigation supporting the project logic diagram in the work- 
plan, refine the site conceptual model, and make recommendations for an irlterim 
remedial action (IRA). 

1.2 SITE DESCRIPTION. 

1.2.1 Site Location and Description Area C (Figures l-l and l-2) occupies 46 
acres and is located approximately 1 mile west of the Main Base off Maguire 
Boulevard. Area C serves as a supply center for NTC, Orlando and includes a 
laundry and drycleaning facility, which is now closed, and the Defense 
Reutilization andMarketing Office (DRMO). It is surroundedbyurban development, 
including single- andmultifamilyresidentialdevelopments to the north and south, 
Lake Druid to the west, and an office park to the east. There are no industrial 
facilities adjacent to Area C. 

OU 4 is composed of Area C and Study Areas (SAs) 12, 13, and 14 (Figure l-2). 
This field investigation focused on approximately 6 acres of Area C property west 
of SA 13, including the eastern shore area of Lake Druid. Four of these acres 
were densely vegetated with large trees and heavy undergrowth. The remaining 2 
acres are classifiedas Palustrinewet1andbytheU.S. Departmentofthe Interior, 
Fish and Wildlife Service. This included a buffer strip along Lake Druid 
approximately 150 feet wide, which was defined by a March 1996 walkover of the 
areaby the St. Johns River Water Management District. This buffer strip was also 
heavily vegetated. Greater detail can be found in Chapter 1.0 of the Area C 
Preliminary Risk Evaluation (PRE) (Appendix A). 

1.2.2 Site History Building 1100 was constructed in 1943 and is a single-story 
wood-framed structure that was always used as an industrial laundry and dry- 
cleaning facility, serving the entire military base. The surrounding property 
is paved asphalt, except for small areas east and west of the building that are 
landscaped and grass covered. The paved areas around the perimeter of the 
building include roads and parking lots. Prior to construction of the facility 
in 1943, the land was undeveloped. The laundry was closed in the fall of 1994. 

Reportedly, hazardous materials generatedandusedinthe drycleaningprocess were 
poorly managed. At the time of the environmental base survey (EBS), there were 
reportedly many containers in the building, ranging in volume from % to 55 
gallons, that were open and not labeled. The facility received a Notice of 
Violation and a citation from Florida Department of Environmental Protection 
(FDEP) for unlabeledandunmanifestedwaste. Wastewater from the laundry machines 
discharged to the sanitary sewer through badly deteriorated drainage trenches in 
the floor. The floor trenches discharged to a single pipe connected to a settling 
and surge tank. Due to the volume of water discharged to the sewer by the laundry 
machines, a 30,000-gallon surge tank was installed in the mid-1960s. Sludge was 
removed from this tank annually and disposed of by the DRMO. Waste filters: from 
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the drycleaning machines were also generated at the facility. Tetrachloroethene 
(PCE) was separated from the water and filters by heating the assemblies in a /' 

pressure cooker. The filters were disposed of through the DRMO and the solvent 
recycled. In the past, the filters were allegedly disposed of in the North 
Grinder Landfill (ABB-ES, 1994b). 

Reportedly, discharges of water contaminated with chlorinated solvents occurred 
on the property. Discharges of water from the washing machines to Lake Druid have 
also been reported. 

Building 1100 at Area C was identified as a site where releases of hazardous 
materials had occurred, and designated SA 13, Group II, for subsequent site 
screening. The screening investigation at SA 13 was performed in the spring of 
1995 in accordance with the Site Screening Work Plan (ABB-ES, 1995). SA 13 

\ includes the NTC Former Dry Cleaning Laundry Facility (Building 1100) and the 
former location of a boiler house (Building 1101). SA 13 is located in the 
northwest corner of Area C at Port Hueneme Avenue and Davisville Street. Building 
1101 was located east of Building 1100 and was demolished some time after 1962. 

The site screening investigation conducted at Study Areas 12, 13, and 14 included 
a geophysical survey, a soil gas survey, surface and subsurface soil sampling, 
and the installation of 16 monitoringwells to evaluate groundwater. Twelve wells 
were placed to evaluate the shallow surficial aquifer and were installed to a 
depth of approximately 15 to 20 feet below land surface (bls). Four wells in the 
immediate vicinity of the laundry were screened at the base of the surficial 
aquifer, approximately 60 feet bls. Saturated soil samples were collected 
approximately every 6 feet during installation of each deep well and analyzed for 
volatile organic compounds (VOCs) on a field gas chromatograph (GC). Combined 
with the shallow and deep groundwater samples collected fromthemonitoringwells, 
the field GC data provided an evaluation over the complete thickness of the 
surficial aquifer. 

Analytical results for the monitoring wells are summarized on Figure l-3. PCE 
(up to 680 micrograms per liter [pg/J]) and trichloroethene (TCE) (up to 52 pg/R) 
were detected in shallow groundwater above Florida primary standards. Field GC 
screening of the saturated soil samples detected PCE and TCE at concentrations 
up to 3,770 micrograms per kilogram (pg/kg) and1,290 pg/kg, respectively. Water 
level data indicated that contaminants were likely migrating toward Lake Druid. 
The results of the site screening investigation are provided in detail in the Site 
Screening Report for Study Area 13 (ABB-ES, 1996a). 

Lake Druid was not included in the original site screening investigation. After 
reviewing the site screening data, the Orlando Partnering Team (OPT) requested 
that surface water and sediment samples be collected from the lake. 

On November 29, 1995, surface water and sediment samples were collected along the 
shoreline of Lake Druid (Figure l-4). These samples were analyzed by an offsite 
laboratory using U.S. Environmental Protection Agency (USEPA) Method 8010. PCE, 
TCE, cis-1,2-dichloroethene (cis-DCE), l,l-DCE, and vinyl chloride (VC) were 
detected at these locations in concentrations as high as 6 pg/R, 370 pg/R, 1,100 
pg/,!, 1.5 pg/J?, and 15 pg/R, respectively. At some locations, TCE and cis-DCE 
were detected in surface water at concentrations greater than had been detected 
in groundwater collected from the monitoring wells during site screening. :---Y 
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As described in Florida Administrative Code 62-302, Surface Water Quality 
Standards, Lake Druid is a Class III surface water. Comparing surface water 
quality standards for a Class III body, only concentrations of TCE were above the 
standard. No surface water standards exist for cis-DCE or VC. 

OnDecemberll, 1995, additionalsurfacewater and sediment samples were collected 
in Lake Druid approximately 50 feet west of the November locations. The water 
depth was approximately 4 feet. Cis-DCE was detected in surface water collected 
from each location farther out in the lake. TCE was also detected in surface 
water from sample location13D/W00801. TCE and PCEwere detected in sediment from 
this location and from location 13W/D00901. Chlorinated solvent concentrations 
from the locations further out in the lake were generally lower than at the 
shoreline. None of the constituents detected were above surface water quality 
standards. 

During the week of December 18, 1995, groundwater samples were collected from the 
area between Lake Druid and Building 1100 for further screening. Samples were 
collected from temporary wells installed by hand auger in the heavily vegetated 
areas and from TerraProbew borings placed in open areas. Sample points were 
placed along north-south lines adjacent to Building 1100 as well as along the 
northern fenceline. 

Samples collected from the temporary wells were limited to the water table and 
were screened with a portable GC and sent offsite for laboratory analysis. 
Samples were collected from three depth intervals at each TerraProbe% boring: at 
the water table, at approximately 18 bls, and at 30 feet bls. Analysis of the 
TerraProbe samples included field GC and an offsite laboratory. The results of 
this phase of screening showed that PCE, cis-DCE, andTCE were present at elevated 
concentrations down to 30 feet in depth, below which samples were not taken. 
Figure l-4 is a map showing the locations of all the November 1995 and December 
1995 site screening locations. Tables l-l and l-2 summarize the data from these 
screening investigations. 

After OPT review of the site screening results, this IRA was initiated to 
determine the mechanism and source of the surface water contamination and to 
develop a plan to mitigate the chlorinated solvent contamination in the lake. 

f----x 

1.3 SITE CONCEPTUALMODEL. The site conceptual model (SCM) is a framework within 
which the source, release mechanism(s), and environmental pathways of potential 
concern are identified (Figure l-5). The SCM is best represented by the Project 
Logic Diagram (Figure l-6). This diagram identified the data needs, as well as 
the approach to collection and evaluation of those data. This SCM identified 
media that would require sampling to evaluate contaminant release(s). The model 
also serves as a framework for conceptualizing applicable remedial technologies 
and focusing activities toward a solution. The model is based on the current 
understanding of the contaminated media and environmental pathways. Source areas 
are those where releases of chlorinated solvents are documented or believed to 
have occurred. A contaminant release mechanism is defined as a process that 
results in migration of a contaminant from a source area into the immediate 
environment. Once in the environment, contaminants can be transferred between 
media and transported away from the source and/or site. 
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Table l-l 
Site Screening: Surface Water and Sediment Sample Results 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, florida 

Sample ID 

Surface Water 

PCE TCE 

b&J/f) h/4 

l,l-DCE 

019/8 

Cis-12 DCE 

(us/f) 

Trans-12 DCE 

bQ/~) 

Vinyl Chloride 

bd@ 

13w00101 

13WOO201 5.9 340 

13WOO201 D 4.7 370 

13w00301 6.6 33 

13w00401 3 

13wOO501 

13WOO601 -_ __ 

13w00701 -- __ 

13WOO801 1.2 

13w00901 -_ 

13w01001 -- -- 

13w01101 __ 

Sediment 

13DOOlOl 2.3 

13D00201 __ 38 

13DOO201 D 28 __ 

13DO0301 190 4,200 

13D00401 7.3 19 

13D00501 __ 

13D00601 __ -- 

13D00701 -_ 

13D00801 18 11 

13DOO901 10 44 

13DOlOOl -- 

13DOllOl 

Notes: The suffix “D” denotes a duplicate sample. 

7.7 -_ 

1,100 12 2.2 

1,100 11 1.8 

1.5 180 2.5 15 

-_ 

-_ 

4.7 

4.3 

5.8 __ 

4.9 -_ -_ 

5.3 

4.6 -_ -- 

__ 5.7 __ -_ 

890 18 __ 

21 3,200 24 69 

10 23,000 260 13 

19 _- 

__ __ 

__ -_ 

-_ __ __ 

__ 

37 

_- __ __ 

__ __ __ 

ID = identification. 
PCE = perchloroethylene. 
TCE = trichloroethene. 
DCE = dichloroethene. 
pg/O = micrograms per liter. 
I, II __ = compound not detected above reporting limits. 
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See notes at end of table. 

Table 1-2 
Site Screening: Temporary Well and TerraProbe= Sampling Results 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Sample ID 

TerraProbe’ Samples 

13QOOlOlFGC 

13QOO102FGC 

13QOO103FGC 

13QOO201 FGC 

13QOO202FGC 

13QOO203FGC 

13QOO301 FGC 

13QOO302FGC 

13Q00303FGC 

13Q00401 FGC 

13Q00402FGC 

13QO0403FGC 

13QOO501 FGC 

13000502FGC 

13Q00503FGC 

13QOO601 FGC 

13QOO602FGC 

13Q00603FGC 

13QOO603 

13QOO701FGC 

13QOO701 

13Q00702FGC 

13QOO702 

13Q00703FGC 

13Q00801 FGC 

13QOO802FGC 

13000803FGC 

13Q00901 FGC 

13QOO902FGC 

Depth 
(feet bls) 

8 

18 

30 

8 

18 

30 

8 

18 

30 

8 

18 

30 

8 

18 

30 

8 

18 

30 

8 

18 

30 

8 

18 

30 

8 

18 

30 

8 

18 

PCE 

M.44 

1.5 

__ 

109.6 

-_ 

24.1 

11.2 

12.0 

1.7 

8.8 

167.9 

0.3 

50.6 

21.9 

3.0 

17.0 

821.1 

760 

250.8 

1600 

4325.8 

270 

272.0 

136.3 

468.8 

23.4 

16.1 

0.8 

TCE 

019/f) 

59.3 

8.3 

45.8 

23.4 

_- 

18.0 

_- 

__ 

277.6 

-_ 

1059.7 

29.0 

852.5 

2100 

129.9 

240 

391.1 

18 

41.1 

5.1 

54.2 

7.6 

1.9 

__ 

l,l-DCE 

bCl/P) 

__ 

-_ 

__ 

__ 

-_ 

__ 

__ 

__ 

-_ 

1 ,P-DCE 

b&l/f) 

__ 

-_ 

-_ 

-_ 

51 

-_ 

770 

__ 

7 

-_ 

-- 

-_ 

__ 

__ 

Vinyl Chloride 

tfKl/f) 

-- 

__ 

__ 

-- 

__ 

__ 

__ 

__ 

-_ 

__ 

16 

__ 

__ 

__ 

-_ 

-_ 
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Table l-2 (Continued) 
Site Screening: Temporary Well and TerraProbe= Sampling Results 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, florida 

Sample ID 
Depth 

(feet bls) 

TerraProbe’ Samples (Continued) 

PCE TCE 

019/f) dusl8 
l,l-DCE 

Goslf) 
1 ,P-DCE 

&l/f) 
Vinyl Chloride 

Olslf) 

13QOO903FGC 

13QOlOOlFGC 

13QO1002FGC 

13001002 

13Q01003FGC 

13Q01003 

13QOllOlFGC 

13QOllOPFGC 

13QO1103FGC 

13Q01103 

13Q01201FGC 

13Q01202FGC 

13Q01203FGC 

13Q01301FGC 

13Q01302FGC 

13Q01303FGC 

13Q01401FGC 

13001402FGC 

13001403FGC 

13QO1501 FGC 

13Q01502FGC 

13Q01503FGC 

13Q01601FGC 

13Q01602FGC 

13001603FGC 

13Q01701FGC 

13Q01702FGC 

13Q01703FGC 

See notes at end of table 

30 3.0 __ 

8 .3 

18 1346.4 51.0 __ 

18 2500 84 25 __ 

30 1333.4 604.5 

30 2000 2200 39 

8 

18 863.5 8.6 

30 952.0 98.7 _- 

30 6460 400 270 __ 

8 4.3 _- __ 

18 3.1 __ -- 

30 43.2 -_ -_ 

8 37.0 -_ __ 

18 0.1 0.1 -_ __ 

30 1.5 -_ -- 

8 1321.7 10.3 

18 1244.5 379.3 

30 73.6 7.2 _- -_ 

8 0.8 -_ 

18 4.9 _- _- -_ 

30 71.1 5.6 -_ 

8 1.11 0.3 __ 

18 -_ -- 

30 __ __ __ 

8 __ __ 

18 __ __ 

30 __ _- 
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Table 1-2 (Continued) 
Site Screening: Temporary Well and TerraProbe= Sampling Results 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Sample ID 
Depth 

(feet bls) 

TerraProbe- Samples (Continued) 

PCE TCE 

(M/P) t&l/~) 

l,l-DCE 

&I/~) 

1 ,ZDCE 

bXl/f) 

Vinyl Chloride 

h/f) 

13001801FGC 

13QO1802FGC 

13QO1803FGC 

13Q01901FGC 

13001902FGC 

13001903FGC 

13002OOlFGC 

13002002FGC 

13Q02101FGC 

13Q02102FGC 

Temporarv Well Samples 

8 1.4 

18 -_ 

30 _- -_ 

8 __ 

18 -. 

30 

8 __ _- 

18 __ __ 

8 

18 

13GOO901 FGC -_ -_ 

13GOO901 -_ -_ 

13GOlOOlFGC __ __ 

13GOlOOl __ 

13GOllOlFGC 

13G01101 

13G01201FGC 

13G01201 

13G01301FGC 

13G01301 

13G01401FGC 

13G01401 

13G01501 FGC 

13G01501 

13G01601FGC 

13G01601 

See notes at end of table. 

_- __ 

__ __ 

-_ __ __ 

__ __ 

__ 

__ __ __ 

-- -_ 

__ __ __ _- 

__ __ __ __ 

__ _- 

__ -_ __ 
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Table 1-2 (Continued) 
Site Screening: Temporary Well and TerraProbe= Sampling Results 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Sample ID 
PCE 

kl8 

Temporarv Well Samples (Continued) 

13G01701FGC 99.8 

13G01701 120 

13G01801FGC 6.5 

13G01801 23 

13G01901 FGC 

TCE 

bJ!N 

107.7 

170 

4.8 

14 

l,l-DCE 

b&l4 

1 ,P-DCE 

0194 

320 

34 

Vinyl Chloride 

b&l@ 

2 

13G01901 

13GOlgOlFGCD __ 

13G02001 FGC 

13G02001 

13G02101FGC 

13G02101 _- 

Notes: The suffix “D” denotes a duplicate sample. 
The suffix “FGC” denotes a field gas chromatograph (GC) analysis. 
The field GC only analyzed for PCE, l,BDCE, and TCE. 

__ 

-_ 

- = compound not detected above reporting limits. 
SM = service mark. 
ID = identification, 
bls = below land surface. 
PCE = perchloroethylene. 
M/e = micrograms per liter. 
TCE = trichloroethene. 
DCE = dichloroethene. 
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The general source area for this IRA focused field investigation is believed to 
? be the Former Dry Cleaning and Laundry Facility, Building 1100. Two release 

mechanisms were considered. The first scenario considers operational spills 
either on the ground surface outside the building or in the building drain system. 
The other release mechanism considers seepage from the settling tank located to 
the west of the facility. One or both of these scenarios may have occurred during 
the operational history of the laundry. Affected media, as determined from prior 
investigations, are surface water and sediment at the edge of Lake Druid, and 
groundwater and subsurface soil between the facility and the lake. 

Two potential release pathways for contaminant migration were considered: 

(1) The transport of the chlorinated solvents by stormwater runoff into the 
swale and culvert, from which they are directed into the lake. 

(2) Seepage of the chlorinated solvents through the soil and into the 
groundwater, which then migrates into the lake. 

Investigations in the IRA focused field investigation were intended to determine 
the extent of chlorinated solvent contamination in the lake and the degree to 
which the two potential release pathways contributed to the contamination of Lake 
Druid. 

Potential exposure pathways to the chlorinated solvents exist in the event of 
dermalcontact, ingestion, or inhalation of surface water, sediment, groundwater, 
and air. Current receptors could include ecological types (biota), recreational 

! 
users of Lake Druid, and offsite residents living along the lake. 

The exposure potential to these contaminated media (based on initial site 
screening results) are discussed in greater detail in the Area C PRE (Appendix A). 
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2.0 FIELD PROGRAM 

A focused field investigation was initiated at OU 4 to support the project logic 
diagram implemented in the workplan, refine the site conceptual model, and support 
the implementation of an IRA. The investigation included (1) defining the extent 
of contamination in Lake Druid's surface water and sediment, (2) evaluating the 
source of volatile organics in Lake Druid, (3) delineating the horizontal and 
vertical extent of VOCs in the groundwater along the lakeshore, (4) collecting 
physical characteristics of the lake, and (5) supporting a focused IRAto mitigate 
VOCs in Lake Druid. 

2.1 SURFACE WATER AND SEDIMENT SAMPLING. Samples of sediment and surface water 
were collected from Lake Druid and the adjoining creek to evaluate the extent of 
VOC contamination. Fifty-nine surface water samples and 59 sediment samples were 
collected fromLake Druid at 48 locations fromMay 2, 1996, throughMay 23, 1996. 
Figure 2-l shows the locations of sediment and surface water samples. 

Where physically possible, samples were collected on foot from the shoreline. 
Locations farther out into the lake were accessed with the use of a johnboat. 
Surface water samples in shallow water (0 to 1 foot in depth) were collected by 
directly immersing the sample containers into the surface water. Where the depth 
of the lake was greater than 1 foot, a second sample was taken directly above the 
lake bottom. The collection of the sample above the lake bottom was done with 
the use of a Van Dorn sampler, allowing for the collection of a surface water 

4-7 sample at the desired depth interval. 

The Van Dorn sampler is a polyvinyl chloride (PVC) cylinder with rubber stoppers 
that leave the ends of the sampler open as it is being loweredhorizontally. Upon 
reaching the desired depth, a messenger was sent down a rope to cause the stoppers 
to close the cylinder and trap the water. The sampler was then retrieved when 
the water was transferred into the appropriate sample containers, which was after 
the Van Dorn sampler was hoisted to the surface. At each sampling location, 
temperature, conductivity, pH, reduction-oxidationpotential, anddissolvedoxygen 
readings were collected. The data are included on the surface water and sediment 
sampling logs in Appendix B. The sample positions were marked with either stakes 
or anchored buoys, and also recorded with the use of a Global Positioning System 
(GPS). 

Following each surface water sample, a sediment sample was collected at the same 
location using one of three methods. Locations accessible by foot were sampled 
witha 2-inch-diameter polyethylene terephthalate sleeved stainless steel sediment 
corer, which was pushed by hand or driven with a hammer into the sediment. Upon 
retrievalofthe corer, the polyethylene terephthalate sleevewas removed, capped, 
and labelled in preparation for delivery to the onsite lab for analysis. 

Where lake depths were less than 6 feet, a 3-inch-diameter stainless steel s:Leeved 
sediment sampler was used. The sampler was attached to stainless steeli rods 
(extensions) and was lowered manually to the lake bottom from the johnboat. A 
slide-hammer was used to drive the sampler into the sediment, and the sampler was 
then pulled manually back into the boat. The stainless steel sleeve was removed 

.FY from the sampler with the sample inside, capped, and labelled in preparation for 
delivery to the onsite lab. 
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I@-? 
Because of its size, the 3-inch-diameter sampler was unwieldy to use at dlepths 
greater than 6 feet. At lake depths greater than 6 feet, a 1.5-inch-dialmeter 
polyethylene terephthalate sleeved steel soil sampler was substituted for the 
3-inch sampler. 

Surface water and sediment samples were analyzed for target VOCs in the onsite 
laboratory. Five sediment samples and four surface water samples were submitted 
to the offsite laboratory for confirmatory analysis of Target Compound List (TCL) 
vocs. The results of this sampling effort are summarized in Section 4.2 of this 
report. 

2.2 PHYSICAL LAKE CHARACTERISTICS. Lake characteristics including depth, 
temperature, conductivity, pH, oxidation-reductionpotential, anddissolvedoxygen 
content were measured at three locations near the center of the lake at two depth 
intervals. At each location, a Van Dorn sampler was used to collect the water 
samples from two depths 3 feet below the lake surface and 3 feet from the lake 
bottom. Data are presented in Table 2-l. 

The depth of the lake at the three locations ranged from 13.0 feet to 14.6 feet. 
The water in the lake is clear and supports abundant flora and fauna. Aquatic 
plants and fish were observed by the investigative team. Water temperature 
averaged 84 degrees Fahrenheit ("F) near the surface and 80 "F near the bottom. 
The pH of the lake ranged from 7.40 to 7.69 near the surface and from 6.90 to 7.05 
near the bottom, indicating that it is essentially neutral. Specific conductance 
averaged 157 micromhos per centimeter (pmhos/cm) at the surface and 150 pmhos/cm 
near the bottom, both moderately low values. Oxidation-reduction potential 
averaged 194.2 millivolts (mVs) at the surface and 198.2 mV near the bottom. 
Dissolved oxygen ranged from 6.8 to 7.4 milligrams per liter (mg/R> at the surface 
and from 3.3 to 4.2 mg/R near the bottom. 

2.3 DIRECT PUSH TECHNOLOGY FIELD PROGRAM. The stratigraphy and the distribution 
of VOC contaminants within the surficial aquifer adjacent to Lake Druid were 
evaluatedusing direct push technology (DPT) methods, providedby ABB-ES and Fugro 
Geosciences, Inc. Fugro's DPT rig was equipped with a piezocone to evaluate 
stratigraphy and a hydro-trap groundwater sampler. This equipment was used to 

. gather information regarding subsurface soil characteristics based 
on piezocone measurements and 

. collect groundwater samples at discrete intervals. 

Direct push methods were utilized at 17 locations, including four piezocone 
locations and 13 groundwater sampling locations, as shown on Figure 2-2. 

2.3.1 Difficulties Encountered Durinp Direct Push Program The direct push 
equipment had difficulty penetrating a dense fine-grained sand layer present at 
depths ranging from 8 to 14 feet bls. Mud rotary drilling was used to install 
PVC casings through this dense layer. The DPT rods were then advanced through 
the casing. The procedure for installing the casings is explained later in this 
chapter. 

NTC-OU4.FFI 
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Table 2-1 
Physical Lake Characteristics 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Measurements 
1 

Lake Depth (ft) 13.4 

Sample Depth (ft below water surface) 3 

Temperature (degrees Fahrenheit [OF’J) a4 

Specific Conductivity &nhos/cm) 160 

pf-f 7.69 

Oxidation-Reduction Potential (mv) 192.5 

Dissolved Oxygen content (mg/P) 6.8 

Notes: ft = feet. 
mg/O = milligrams per liter. 
mV = millivolts. 
pmhos/cm = micromhos per centimeter. 

10.4 

78 

150 

6.9 

200.8 

3.3 

Locations 

I 2 I 3 

14.6 13 

3 11.6 3 10 

a4 ai a4 ai 

160 150 150 150 

7.4 7.05 7.68 6.92 

203.8 190.5 186.4 203.2 

6.8 4.9 7.4 4.2 

NTC-OU4.FFI 
PMw.05.97 2-4 



I 
x x ---LA 

Q003Y-PZ-03 

LAKE 
DRU-ID 

Direct-push technology 

INTERIM REMEDIAL ACTION 
FOCUSED FIELD INVESTIGATION 
REPORT, OPERABLE UNIT 4 

\OLD\AREAC 



At DPT locations U4QOO6 and U4QOO7 (Figure 2-2), the casings were not installed 
deep enough, causing the DPT rig to reach refusal prior to advancing beneath the 
hard dense layer. As a consequence, groundwater samples were not collected at 
these locations below the dense layer. Location U4QO13 was added near these two 
abandoned locations. 

2.3.2 Stratigraphic Investigation Piezocone penetrations are made by hydrauli- 
cally advancing a series of steel rods into the soil at a constant rate. 
Resistance to penetration at the cone tip and at the outer surface of the sleeve, 
located near the cone tip, is recorded. Subsurface pore pressure is monitored 
with a pressure transducer. These measurements are recorded by the onboard 
computer, The data are compared to empirically derivedmeasurements or parameters 
characteristic of different soil types. The piezocone is able to provide 
information regarding soil classifications consistent with the Unified Soil 
Classification System, relative soil density (split-spoon blow counts), water 
levels, and effective thickness of confining units, if any. 

Piezocone penetrations were attempted at five locations in conjunction with 
groundwater sampling. Stratigraphic informationwas obtained from four locations 
it OU 4 (U4QOO1, U4QOO3, U4QOO4, and U4QOlO). Location U4QOO7, also referred to 
as location P2-07, was attempted, but the piezocone could not be advanced past 
the dense layer. Piezocone results are summarized in Appendix C. 

2.3.3 Groundwater Sampling with DPT and TerraProbe= Rins To speed up the 
sampling process, ABB-ES's TerraProbe=was utilized to collect all the groundwater 
samples from above the dense layer. The DPT rig with the hydro-trap groundwater 
sampler was better suited to collect the deeper samples, and was used to collect 
all groundwater samples from beneath the dense layer. 

The TerraProbeW systemutilizeda 2-foot retractable screen for groundwater sample 
collection. The sampler consisted of a telescoping assembly containing a 2-foot 
length of stainless steel well screen fitted with an expendable tip. This 
assembly was hydraulically advancedwith a series of rods. The screenwas exposed 
in the subsurface by retracting the outer casing of the sample device, allowing 
natural hydrostatic pressure to force groundwater into the sampler. Teflon"" 
tubing was then lowered down to the screened interval, and an appropriate amount 
of groundwater was purged out using a peristaltic pump. After a connection with 
the surrounding formationwas established and the groundwater cleared, the TeflonN 
tubing was crimped and pulled to the surface. Groundwater was allowed to flow 
by gravity out of the tubing and into the sample containers. Samples were 
collected for analysis at both onsite and offsite laboratories. 

The DPT rigutilizedthe hydro-trap groundwater sampler for collecting groundwater 
samples at discrete intervals. The hydro-trap groundwater sampler consisted of 
a telescoping assembly containing a l-foot length of stainless steel well screen 
fitted with a cone tip. This assembly was hydraulically advanced with a series 
of rods in the same manner as the piezocone penetrations. The screen was exposed 
in the subsurface by retracting the outer casing of the sample device, allowing 
natural hydrostatic pressure to force groundwater into the sample collection 
chamber. The sample was held in the chamber for retrieval by using nitrogen gas 
back-pressure to close a small ball check-valve at the bottom of the sample 
collection chamber. The sample collection chamber and screen assembly was lifted 
to the surface to recover the sample. To collect groundwater from multiple 
discrete intervals, the hole was reenteredwith a decontaminated sample collection 
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chamber and screen assembly and the hydro-trap was advanced to the next desired 
depth. Cross-contamination was prevented by using O-rings to form watertight 
seals above and below the sample chamber. 

From May 11, 1996, to June 5, 1996, groundwater samples were collected from 13 
locations (U4QOOlto U4QO13) at OU 4, adjacent to Lake Druid, shown on Figure 2-2. 
One hundred sixty-eight groundwater samples were collected from depths ranging 
from 2 to 67 feet bls. 

Sampling objectives included evaluating the horizontal andvertical extent of VOC 
contamination and characterizing concentrations of the VOCs in the plume. Ateach 
location, groundwater samples were collected at frequent intervals to provide 
detailed vertical delineation. In general, water samples were collected every 
2 feet down to a depth of approximately 40 feet bls. Samples were then collected 
at 4-foot intervals until the Hawthorn Formation was approached, at which point 
frequency was increased back to every 2 feet. Actual sampling depths may have 
varied based on field GC results for preceding samples or the adjacent sample 
location. Table 2-2 summarizes all sample depth intervals. Because neither the 
TerraProbe% nor the Fugro rig could penetrate the hard layer, no groundwater 
samples were collected from this zone via direct push. 

All groundwater samples collected with the DPT and TerraProbew were analyzed for 
target VOCs in the onsite laboratory. Ten percent of the samples were submitted 
to an offsite laboratory for confirmatory analysis. Offsite samples were analyzed 
for VOCs using the Contract Laboratory program (CLP)/TCL for volatile organics. 
Chapter 3.0 provides more detailed information about the analytical program for 
this investigation. The results of this sampling effort are discussed in Chapter 
4.0 of this report. 

2.4 DRIVE POINT WELL INSTALLATION. Drive point wells were installed during the 
focused field activities to (1) assess vertical hydraulic potential between the 
groundwater and the lake, (2) sample groundwater in the sediment just below the 
lake bottom, and (3) assist in assessing groundwater flow direction across OU 4. 
Six drive point wells were installed in the surface waters, one out in Lake Druid 
(approximately 100 feet off shore), one in the creek, and four along the 
shoreline. Four drive point wells were installed in the wooded area between the 
laundry and the lake. Drive point well locations are shown on Figure 2-3. 

The drive point wells were constructed from 1.25-inch-diameter stainless steel 
casing and screen. The casings were all 5-foot sections while the screens were 
1 foot in length with O.OlO-inch (lo-slot) openings and a stainless steel cast 
point tip (Figures 2-4 and 2-5). They were installed with the use of a slide 
hammer, driven point down to below the top of the lake bottom or to below the top 
of the water table, depending on location. 

To ensure connection to the surrounding formation, each drive point well was 
developed upon installation. The wells were developed with an ISCO peristaltic 
pump by lowering Teflon"" tubing into the drive point well and pumping at a 
constant rate into a 5-gallon bucket. The tubing was used to surge the wells 
while pumping. Each well was purged a minimum of 5 gallons until each pumped 
clear. 
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Table 2-2 
DPT Location Sample Intervals 

Interim Remedial Action 
Focused Field investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Sample ID Depth (ft) Sample ID I Depth (ft) Sample ID ‘Wth (W 

U4QOOlOl F 2-4 U4QOO207F 32-34 U4QOO411 F 27-29 

U4QOO102F 4-6 U4QOO208F 40-42 U4QOO412F 29-31 

U4QOO103F 6-8 U4QOO209F 48-50 U4QOO413F 31-33 

U4Q00104F 8-10 U4QOO21 OF 56-58 U4QOO414F 33-35 

U4Q00105F 10-12 U4QOO211 F 60-62 U4000415F 3537 

U4QOO106F 24-26 U4QOO301 F 4-6 U4QOO416F 37-39 

U4Q00107F 26-28 U4Q00302F 6-8 U4Q00417F 39-41 

U4QOOlOBF 28-30 U4QOO303F 8-10 U4QOO418F 41-43 

U4QOO109F 30-32 U4QOO304F lo-12 U4QOO419F 43-45 

U4QOOllOF 32-34 U4QOO305F 12-14 U4QOO42OF 45-47 

U4QOOlll F 34-36 U4Q00305FD 12-14 U4Q00421 F 47-49 

U4Q00112F 36-38 U4000306F 16-18 U4QOO422F 49-51 

U4QOO113F 38-40 U4QOO307F 22-24 U4QOO423F 51-53 

U4QOO113FD 38-40 U4QOO308F 34-36 U4QOO424F 53-55 

U4000114F 40-42 U4QOO309F 42-44 U4QOO425F 55-57 

U4Q00115F 42-44 U4000309FD 42-44 U4QOO426F 57-59 

U4Q00116F 44-46 U4Q00310F 52-54 U4QO0501 F 4-6 

U4Q00117F 46-48 U4QOO311 F 60-62 U4QO0502F 6-8 

U4QOO118F 48-50 U4QOO401 F 2-4 U4QO0503F 20-22 

U4Q00119F 50-52 U4Q00402F 4-6 U4Q00504F 24-26 

U400012OF 52-54 U4Q00403F 6-8 U4Q00505F 28-30 

U4QOO121 F 59-61 U4000404F 8.5-10.5 U4Q00506F 32-34 

U4QOO122F 65-67 U4QOO405F 15-17 U4QO0506FD 3234 

U4QOO201 F 3-5 U4QOO406F 17-19 U4QOO507F 36-38 

U4Q00202F 6-8 U4Q00407F 19-21 U4QOO508F 42-44 

U4Q00203F 9-11 U4000407FD 19-21 U4000509F 48-50 

U4Q00204F 22-24 U4Q00408F 21-23 U4QOO510F 58-60 

U4Q00205F 24-26 U4QOO409F 23-25 U4Q00601 F 4-6 

U4QOO206F 28-30 U4QOO41OF 25-27 U4Q00602F 6-8 

U4Q00603F 9-11 

See notes at end of table, 
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Table 2-2 (Continued) 
DPT Location Sample Intervals 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Sample ID Depth (ft) 

U4Q00604F 

U4QOO605F 

U4QOO606F 

U4Q00607F 

U4Q00701 F 

U4QOO702F 

U4000703F 

U4Q00801 F 

U4Q00802F 

U4QOO803F 

U4QOO804F 

U4QOO805F 

U4Q00806F 

U4Q00807F 

U4Q00808F 

U4Q00809F 

U4Q00901 F 

U4000902F 

U4QOO903F 

U4QOO903FD 

U4Q00904F 

U4Q00904FD 

U4000905F 

U4Q00905FD 

U4000906F 

U4Q00906FD 

U4Q00907F 

U4Q00908F 

U4QOO909F 

U4Q0091 OF 

U4QOlOOl F 

11-13 

22-24 

26-28 

30-32 

4-6 

6-8 

18-20 

4-6 

6-8 

18-20 

24-26 

30-32 

38-40 

46-48 

50-52 

54-56 

4-6 

7-9 

16-18 

16-18 

20-22 

20-22 

24-26 

24-26 

28-30 

28-30 

34-36 

42-44 

48-50 

52-54 

4- 

U4Q01002F 6-8 

Notes: DPT = direct push technology. 
ID = identification. 
ft = feet. 

Sample ID 

U4QOllllF 

Depth (ft) 

U4Q01112F 

U4QO1113F 

U4QO1114F 

U4QO1115F 

U4001115FD 

U4Q01116F 

U4QO1201 F 

U4QO1201 FD 

U4QO1202F 

U4001202FD 

U4QO 1203F 

U4QO1204F 

U4Q01205F 

U4Q01205FD 

U4QO1206F 

U4QO1206FD 

U4QO1207F 

U4Q01207FD 

U4Q01208F 

U4Q01209F 

U4Q01210F 

U4001211 F 

U4001212F 

U4001301 F 

U4001302F 

U4QO1303F 

U4001304F 

U4Q01305F 

U4Q01306F 

U4Q01307F 

38-40 

44-46 

50-52 

54-56 

58-60 

58-60 

62-64 

4-6 

4-6 

6-8 

6-8 

8-10 

18-20 

22-24 

22-24 

26-28 

26-28 

32-34 

32-34 

38-40 

46-48 

50-52 

54-56 

58’60 

24-26 

30-32 

36-38 

42-44 

46-50 

54.-56 

53-60 

Naval Training Center 
Orlando, Florida 

Sample ID I Depth (rt) 

U4QO1003F 8-10 

U4Q01004F lo-12 

U4QO1005F 12-14 

U4Q01006F 14-16 

U4QO1007F 22-24 

U4QO1008F 24-26 

U4Q01009F 26-28 

U4QOlOlOF 28-30 

U4QOlOll F 30-32 

U4QO1012F 32-34 

U4Q01013F 34-36 

U4Q01014F 38-40 

U4QO1015F 42-44 

U4Q01016F 46-48 

U4Q01017F 48-50 

U4Q01018F 50-52 

U4Q91019F 52-54 

U4Q01020F 54-56 

U4Q01021F 56-58 

U4Q01022F 58-60 

U4Q01023F 60-62 

U4001024F 64-66 

U4QOllOlF 4-6 

U4Q01102F 6-8 

U4Q01103F 8-10 

U4Q01104F 10-12 

U4Q01105F 12-14 

U4001106F 14-16 

U4Q01107F 22-24 

U4Q01108F 26-28 

U4Q01109F 30-32 

U4QOlllOF 34-36 
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Five drive point wells were installed in Lake Druid to analyze the head potential 
between the surface water and the groundwater. As shown on Figure 2-3, four wells 
were located along the shoreline and one well out into the lake. To assist in 
the analysis of the vertical head potential, a sixth drive point well was 
installed in the creek approximately 40 feet east of the main body of the lake. 
Vertical head potential was analyzed by measuring the water level both inside and 
outside the drive point well. A higher water level within the drive point well 
indicated an upwardverticalpotential, while a lower level in the well indicated 
a downward potential. 

Following purging, a groundwater sample was collected from each of the six drive 
point wells within the lake and the creek to characterize groundwater contamina- 
tion just below the lake bottom. The wells were sampled using 3/4-inch interior 
diameter (ID) TeflonTU bailers and analyzedinthe onsite laboratory for the target 
vocs. The sampling results are reported in Chapter 4.0, Section 4.3 

Four drive point wells were also installed east of the lake in the wooded area 
to assist in assessing groundwater flow across the study area. The elevation of 
groundwater was determined by subtracting the depth of water below top of casing 
(BTOC) from the elevation at the top of casing (TOC) at the four drive point well 
locations inland. The data were used along with elevation data from the 
monitoring wells to create a potentiometric surface map reported in Subsection 
2.7.1. TOC elevations were all surveyed relative to mean sea level. 

2.5 DRILLING FIELD PROGRAM. Drilling services were provided under subcontract 
by Alliance Environmental, Inc. Alliance was tasked to install surface casings, 
collect subsurface soil samples, and install monitoring wells. 

2.5.1 Surface Casino Installation Alliance used mud rotary drilling methods to 
construct the boreholes for surface casing installation. The casings were 
installed for two reasons: 

(1) to seal off the upper portion of the surficial aquifer from potentially 
contaminating the lower portion beneath the dense layer, while 
penetratingthroughthe denselayerwithtelescope casing for access with 
DPT to take groundwater samples; and 

(2) to seal off the upper portion of the surficial aquifer while installing 
intermediate and deep monitoring wells. 

The casings installed to enable the DPT rig to sample beneath the dense layer 
consisted of a 6-inch PVC section set just into the dense layer and a 2-inch PVC 
section telescoping through the dense layer. The borehole for the 6-inch PVC 
section was created using mud rotary drilling methods with a 10.25-inch roller- 
cone bit. The advancement of the 2-inch section was completed using a 4.25-inch 
roller-cone bit. Each section of the telescoping casing was secured and sealed 
with a cement-bentonite grout mix that was tremied from the bottom of the casing 
to the ground surface. Four locations (U4QOO1, U4QOO4, U4QOO7, and U4QOlO) 
required two casings, one for the piezocone penetration and one for groundwater 
sampling. Table 2-3 summarizes the construction details for each casing. 
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Table 2-3 
DPT Casing Construction Details 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, florida 

Boring ID 
Date installed Date Installed 

(6-inch) (2-inch) 

U4QOOl(l) 5117196 5/19/96 

u4QOO l(2) 5/l 8/96 5/19/96 

U4QOO2 5/l 8196 5/19/96 

U4QOO4(1) 5120196 5121196 

U4QOO4(2) 5/20/96 5121196 

U4Q005 5/20/96 5/21/96 

U40006 5/20/96 5121196 

U40007(1) 5/22/96 5123196 

U40007(2) 5122196 5123196 

u4Qooa 5/22/96 5/23/96 

U4Q009 5122196 5123196 

U4QOlO(l) 5/29/96 5130196 

U4Q010(2) 5129196 5/30/96 

U4QOll 5129196 5/30/96 

U4Q012 5129196 5130196 

U4Q013 6/03/96 6104196 

Notes: Ail casing materials are made of polyvinyl chloride. 

B-Inch Casing Depth 2-Inch Casing Depth 
(feet bls) (feet bls) 

17 23 

17 23 

16 22.5 

11.5 16 

11 16 

11 la 

16 20 

10 ia 

10 18 

12 ia 

13 15.5 

17 22 

17 22 

17 22 

12 ia 

14 24.5 

DPT = direct push technology. 
ID = identification, 
bls = below land surface. 
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Upon completion of piezocone advancement and groundwater sample collection, the 
casings and associatedholes were abandonedusing a cement-bentonite mix that was 
tremied from the bottom of the associated hole and casing to the ground surface. 

Casings were alsoinstalledduringmonitoringwellinstallation. Eight-inch steel 
casings were installed to seal off contamination in the upper zones of the 
surficial aquifer from the deeper zones. Such casings were used in the 
construction of two intermediate and two deep wells. The boreholes for the four 
casings were createdby a10.25-inch roller-cone bit. Once installed, the casings 
were grouted in place by tremieing a cement-bentonite grout mix from the bottom 
of the casing to the surface. Details of the construction for monitoring well 
casings are included in Table 2-4. 

2.5.2 Subsurface Soil Litholonic Samplinpr Lithologic samples were collected at 
two deep monitoring well locations. Samples from the surface to the dense layer 
were collected during the installation of the PVC casings used for the DPT work. 
The remainder of the lithologic samples were collected during the installation 
of the steel casings and the monitoring wells. Boring logs are included in 
Appendix D. Four samples from four different zones were sent offsite for grain- 
size analysis, to assist in the design of future monitoring and/or groundwater 
extraction wells installed at the site. Sample U4SGSOl was a composite of soil 
taken above the dense layer. U4SGS02 was a representative sample of the dense 
layer. U4SGS03 was a composite of samples from below the dense layer. U4SGS04 
was a representative sample from just above the Hawthorn Group. The results are 
presented in Appendix E. 

2.5.3 Monitoring Well Installation Six monitoring wells were installed at OU 4 
to provide long-term monitoring capability and characterize the hydraulic 
characteristics of the surficial aquifer at different depths, including the dense 
layer that could not be sampled using DPT techniques (Figure 2-6). The six 
monitoring wells were installed at two locations as clusters of three. Each 
cluster contains a shallow, water table well completed above the dense layer; an 
intermediate well, cased to the upper portion of the dense layer and intended to 
screen the interval containing the very dense and in some cases cemented sand; 
and a deep well, cased down to approximately 40 feet and screened above the 
uppermost clay layer within the Hawthorn Group. Cluster locations were selected 
after review of the DPT results and discussions with the OPT. 

The shallowmonitoringwells were installedusing an 8-inch outside diameter (On), 
hollow stem auger. The intermediate and the deep monitoring wells were advanced 
through 8-inch-diameter casingwiththe 4.25-inch roller-cone bit. All monitoring 
wells were constructed of 2-inch ID, Schedule 10s Type 304, flush-jointed, 
threaded, stainless steel screen and riser. The shallow wells were constructed 
with 10 feet of O.OlO-inchwire wrapped screens. The intermediate and deep wells 
were constructedwith 5 feet of O.OlO-inch wire wrapped screen. The annular space 
around the well screens was backfilled with a clean silica sand (20/30), 
compatible with the screen slot size, extending from the bottom of the well screen 
to 2 feet above the top of the screen. A minimum 0.5-foot-thick bentonite pellet 
seal was installed above the sand pack. A cement-bentonite grout was tremied from 
the top of the bentonite seal to the ground surface. Each well was completed with 
an aboveground protective cover with locking cap for security, surrounded1 by a 
3-foot by 4-foot by 6-inch concrete pad. Protective posts were placed around both 
clusters of wells. Table 2-4 summarizes the construction details for each well. 
Monitoring well construction diagrams are provided in Appendix F. 
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Table 2-4 
Monitoring Well Construction Details 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Date 
Borehole 

Well ID’ Depth 
Well Depth Screen 

Filter 
Seal Grout 

Casing 

Installed 
Pack Depth 

(feet bls) (feet bls) Interval 
Interval 

Interval Interval 
(feet bls) 

OLD-13-09A 5/31/96 12 11 l-11 0.5-12 o-o.5 0 WA 

OLD-13-1OB 6/02/96 21 21 16-21 15-21 12-15 O-12 15 

OLD-131 1C 6/02/96 62 62 57-62 55-62 52-55 O-52 35.5 

OLD-1312A 6104196 11.5 11.5 1.5-l 1.5 l-11.5 o-1 0 “VA 

OLD-13-l 3B 6/04/96 21 21 16-21 14-21 

OLD-13-14C WV96 62 62 57-62 55-62 

’ A,B,and C Suffixes denote shallow, intermediate, and deep wells, respectively. 

lo-14 O-l 0 15.5 

53-55 o-53 45 

Notes: All wells constructed with 2-inch stainless steel riser and screen. All wells are equipped with O.Ol-inch wire wrapped 
screen, 

ID = identification. 
bls = below land surface. 
N/A = No casing was installed. 
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2.5.4 Monitoring Well Development Each monitoring well was developed by ABB-ES 
personnel following a minimum of 24 hours of grout set time. The wells were 
developed to remove fine soil particles, improve hydraulic connection with the 
natural formation, and obtain representative groundwater samples during the 
groundwater sampling phase. Allmonitoringwells were developedusing submersible 
p=ps. Development of the deep wells was initiated with an inertial pump and 
completed with a submersible pump. Wells were purged a minimum of three well 
volumes, until the water was clear and free of turbidity, and/or until field 
measurements of PH, temperature, and conductivity stabilized. All of the 
parameters were measured regularly during the development process and logged into 
the field logbook. All foreignwater introduced duringwell installationwas also 
developed out of the formation. The monitoring well development logs are provided 
in Appendix G. 

Development data indicated that OLD-13-11C and OLD-13-13B may have suffered some 
form of grout intrusion. Evidence of this can be seen by the relatively high pH 
readings. 

2.6 GROUNDWATER SAMPLING. The first groundwater sampling event was conducted 
approximately 2 weeks following the monitoring well installation. Prior to 
purging, the breathing zone and the mouth of each well were monitored for VOCs 
with a flame ionization detector (FID). No readings were detected in the 
breathing zone, but were detected in the well mouths at every location. OLD-13- 
10B had the highest reading at 400 parts per million (ppm). A methane filter was 
used; however, by the time it was employed, most of the VOCs had probably escaped 
the well mouth. Steady readings could not be sustained long enough to compare 
the filter and nonfilter readings accurately. 

f----h 

Each well was purged prior to sampling to clear the well of stagnant water that 
was not representative of aquifer conditions. Low-flow sampling was the method 
utilized to purge and sample each monitoring well installed at OU 4. The purpose 
of using low-flow purging was to ensure that the sample taken was from the 
targeted aquifer zone. New l/4-inch OD Teflon"" tubing was lowered into each well 
and connected to an ISCO peristaltic pump for purging. All investigation-derived 
waste (IDW) generated from well purging was placed in labeled drums at a staging 
area north of Building 1100. 

Each well was purged a minimum of three well volumes. During purging, tempera- 
ture, pH, conductivity, and dissolved oxygen (02) were measured regularly with 
an Orion Model 250A (pH), YSI Model 33 conductivity/temperature, and a YSI Model 
51B dissolved 0, meter, respectively. When the parameters, along with turbidity, 
had stabilized, a sample was taken. OLD-13-11C and OLD-13-13B had elevated pH 
readings, although they were thoroughly developed and purged. It was believed 
that grout and/or mud from the drilling process collected down near the screen 
and could not be flushed out. Refer to the Field Data Record forms in Appendix 
H for more specific details of each purge and sample taken. 

A new 2.5-liter amber bottle was used to collect the groundwater sample from each 
well. A rubber stopper, #5 size, was wrapped in a TeflonN swatch. 
in the bottle mouth with two l/4-inch OD Teflon" 

It was placed 

two holes in the stopper. 
tubing sections inserted through 

One piece of tubing ran up from the well and the other 
ran to the peristaltic pump as shown on Figure 2-7. A vacuum was created in the 
bottle, and the groundwater sample was slowly drawn in. The 2.5-liter amber 

f-x, 
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bottle was filled, and the contents were poured into the containers appropriate 
for each parameter sent to the laboratory for analysis. The inlet of the tubing 
was normally set at the midpoint of the screened interval in eachmonitoringwell. 

Parameters collected for laboratory analysis are summarized in Table 2-5. A .45 
micron filter was connected in line between the well and the 2.5-liter bottle, 
to collect the filtered inorganic samples. Groundwater for VOC analysis was 
collected last in three 40-milliliter (ml) glass vials. They were collected as 
a grab sample by removing the 2.5-liter amber bottle and slowly purging a sample 
through the Teflon" tubing. The tubing was removed from the well, and the 
groundwater sample was drained by gravity out of the TeflonTY tubing that had been 
in the well and into the 40-ml vials. 

Proper quality assurance and quality control (QA/QC) was maintained during 
groundwater sampling as outlinedinthe NTC, Orlando Project Operations Plan (ABB- 
ES, 1994a). A rinsate was taken from the TeflonN tubing used to sample the wells. 
At location OLD-13-09A, a duplicate was completed for all parameters sent to the 
laboratory. A matrix spike and matrix spike duplicate (MS/MSD) was taken at 
location OLD-13-1OB. All samples were kept on ice in the fieldwith a trip blank. 
Samples were packed and then shipped to the laboratory at the end of each day by 
Federal Express priority overnight, Quality Analytical Laboratories in 
Montgomery, Alabama, received all shipments, and Appendix I contains copies of 
the chain-of-custody forms. 

2.7 HYDROGEOLOGIC CHARACTERIZATION SURVEY. A hydrogeologic characterization 
survey was conducted, including a groundwater elevation survey, a vertical 
potential survey, collection of aquifer characteristics through slug tests, and 
analysis of aquifer seepage into the lake to support the SCM. 

2.7.1 Groundwater Elevation Survey In order to assess groundwater flow across 
the site, groundwater elevations in each of the monitoring wells and inland drive 
point wells were measured. The horizontal and vertical coordinates of the 
monitoring wells and drive point wells were surveyed by a Florida licensed 
surveyor and are presented in Table 2-6. The elevation of groundwater is 
determined by subtracting the depth of water BTOC from the elevation at the TOC. 
One round of water level measurements was taken using a water level indicator and 
is reported in Table 2-7. The water level data for the shallow wells represents 
the potentiometric surface shown as Figure 2-8. These data indicate groundwater 
flow is toward the west. A plot of groundwater elevations from the deep wells 
would show the same general trend. 

2.7.2 Slug Testing In situ hydraulic conductivity tests were performed on four 
of the monitoring wells installed during this investigation. Rising head slug 
tests were run for all the wells; falling head tests were performed only on wells 
where the water table was above the screened interval of the monitoring well. 
The shallow monitoring wells (OLD-13-09A and OLD-13-12A) had three rising head 
slug tests run on each. The intermediate and deep wells (OLD-13-1OB and OLD-13- 
14C, respectively) had two rising head and two falling head slug tests run on 
each. 

Before each test, themonitoringwells were opened and allowed to equilibrate with 
ambient air conditions. A static water level measurement was recorded after the 
well had equilibrated. A lo-pounds per square inch (lb/in2) transducer was 
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Table 2-5 
Offsite Laboratory Analytical Parameters 

IRA Groundwater Monitoring Wells 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Laboratory Analysis Collected I Amount I Preservative 

Total Suspended Solids, Total Dissolved Solids, Total Solids, Total 1 liter none 
Chlorides, Alkalinity, Sulfate 

Total Organic Carbon 100 me WQ 

Total Sulfides 250 ml 

lnorganics 1 liter 

ZnAc/NaOH 

HNO, 

Inorganics, .45 micron filter 1 liter HNO, 

Volatile Organic Compounds 

Notes: IRA = Interim Remedial Action. 
ml = milliliter. 
H,S04 = sulfuric acid. 

3-40me HCI 

ZnAc/NaOH = zinc acetate/sodium hydroxide. 
HN03 = nitric acid. 
HCI = hydrochloric acid. 
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Table 2-6 
Well Point and Monitoring Well Location and Elevation Survey 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Horizontal Coordinates ’ 
Well Number 

Northing I Easting 

DP-1 1,536,833.15 544,607.72 

DP-2 1,536X546.70 544,552.55 

DP-3 1,536,800.29 544,560.09 

DP-4 1,536,885.31 544,531.80 

DP-5 1,536,747.31 544507.63 

DP-7 1,536,909.64 544,743.95 

DP-8 1,536,678.01 544,500.81 

DP-9 1,536,592.12 544,592.35 

DP-10 1,536,695.32 544,743.57 

OLD-l 3-09A 1,536,845.69 544,605.89 

OLD-13-1OB 1,536,857.37 544,607.95 

OLD-13-11C 1,536,850.67 544,600.52 

OLD-13-12A 1,536,803.34 544,687.41 

OLD-1313B 1,536,799.83 544,693.ll 

OLD-1314C 1,536,807.66 544,695.82 

’ U.S. Geological Survey, North American Datum, 1927. 

TOC Elevation 

hsl) 

104.01 

104.78 

105.15 

104.16 

104.68 

113.43 

105.93 

107.90 

110.92 

105.99 

105.87 

105.98 

107.17 

107.69 

107.93 

Notes: No survey data collected for well number DP-6. 

TOC = top of casing. 
msl = mean sea level. 

.:-. 
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Table 2-7 
Water Level Elevation Survey 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Well Number Date 

OLD-139A 7/23/96 

OLD-13-1OB 7123196 

OLD-13-1 1 C 7/23/96 

OLD-13-12A 7123196 

OLD-13-13B 7123196 

OLD-13-14C 7123196 

DP-7 7123196 

DP-8 7123196 

DP-9 7123196 

DP-10 7123196 

Notes: No survey data collected for DP-6. 

BTOC = below top of casing. 
msl = mean sea level. 

Depth to Water Well Top Elevation Water-Level Elevation 
(feet BTOC) (feet) (feet) 

4.07 105.99 101.92 

3.78 105.87 102.09 

3.61 105.98 102.37 

4.24 107.17 102.93 

4.60 107.69 103.09 

4.82 107.93 103.11 

9.09 113.43 104.34 

4.34 105.93 101.59 

5.37 107.90 102.53 

7.41 110.92 103.51 
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lowered into the monitoring well far enough below the water surface to prevent 
any collisions with the slug. In shallow wells, the transducer was lowered to 
within 2 feet of the bottom of the well so that accumulated'silts that may have 
been in the bottom of the well would not interfere with the sensing ports. 

Time was allowed for the transducer to equilibrate with the new conditions and 
water level to return to static. The transducer was connected to a Hermit 1000~ 
data logger. After equilibrium was reached, the slug was submerged and the data 
logger started. The slug test was allowed to run a minimum of 10 minutes so that 
the step function of the data logger could be used. When the water level had 
recovered to at least 90 percent of static levels, the test was stopped. The slug 
was removed swiftly from the well, and the rising head portion of the test was 
begun. The well was again allowed to recover to 90 percent of static water level 
before the test was stopped. 

The data were downloaded to a computer where it was processed using the method 
of Bouwer and Rice (1976) as implemented in the Aqtesolv software program. For 
wells where the top of the screen was above the water table, the plot was 
analyzed using the double straight line method (Bouwer, 1989) to account for 
filter pack drainage. The permeability test plots are provided in Appendix J. 

2.7.3 Vertical Potential Survey A vertical potential survey was conducted in 
order to analyze the headpotentialbetweenthe surface water and the groundwater. 
Six drive point wells were installed in Lake Druid and the creek. As shown on 
Figure 2-3, the wells were situated with four along the shoreline, one out in the 
lake, and one in the creek. Head potential was analyzed by measuring the 
difference in water level between the groundwater inside the well and the surface 
water outside the well casing. By using the TOC as a reference, a higher water 
level inside the well than the surface water outside the well indicates an upward 
potential from the surficial aquifer, i.e., water is flowing from the surficial 
aquifer into the lake. A lower water level inside the well than the surface water 
outside the well indicates a downward potential from the lake into the surficial 
aquifer, i.e., water is flowing from the lake into the aquifer. Table 2-8 
presents the results from the head potential survey. An upward potential from 
the surficial aquifer was measured at each of the six locations. 

2.7.4 Seepage Meter As stated in the Interim Remedial Action Focused Field 
Investigation Work Plan (ABB-ES, 1996b), a seepage meter was to be utilized to 
measure the rate at which Lake Druid is being fed by the surficial aquifer. ABB- 
ES fabricated a seepage meter from a 55-gallon drum and some PVC hardware. The 
seepage meter was tested in Lake Baldwin prior to the field effort and indicated 
good connection between the lake and the surficial aquifer, In Lake Baldwin, the 
seepage meter responded during the first 24-hour periodwith 25 mL of groundwater 
flowing into the meter. The next day, following a heavy rainfall event, the meter 
recorded 100 ma in a 24-hour period. However, in Lake Druid the seepage meter 
did not show a response. This was probably due to the fact that in order to get 
a response the seepage meeter must be well-connected, i.e., "sealed," to the 
lake's bottom. The bottom of Lake Baldwin was mostly sand, allowing for good 
connection. However, the bottom of Lake Druid has a thick organic mat sitting 
above the sandy bottom, making it more difficult to get the proper seal. 
Therefore, seepage rate data from the seepage meter are not available for Lake 
Druid at this time. 
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Table 2-8 
Head Potential Elevation Survey 

interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Depth to Water Inside 
Depth to Water Potential 

Well Number Date 
Casing (f-t BTOC) 

Outside Casing (Upward-U) 
(ft BTOC) (Downward-D) 

DP-1 5/l 2196 2.10 2.21 U 
5/28/Q6 2.04 2.09 U 

DP-2 5/l 2196 3.66 3.70 U 
5128196 3.54 3.58 U 

DP-3 5128 196 3.86 3.96 U 

DP-4 5/28/96 2.86 2.97 U 

DP-5 5128196 3.46 3.49 U 

DP-6 5/28/96 4.34 4.36 U 

Note: ft BTOC = feet below toD of casino. 
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3.0 ANALYTICAL PROGRAM 

This section summarizes the analytical program for onsite and offsite ana:Lysis 
of soil samples, sediment samples, surface water samples, and groundwater samples 
collected during Interim Remedial Action Focused Field Investigation at OU 4. 
All samples were collected in accordance with procedures outlined in the NTC, 
Orlando Project Operations Plan (ABB-ES, 1994a). In addition, this section 
assesses onsite'and offsite data quality and useability and compares onsite and 
offsite analytical results. 

3.1 ONSITE CHEMICAL ANALYSIS. Samples collected for onsite analysis were 
analyzed for target VOCs using a GC field laboratory. The analytical methods used 
were based on standard USEPA Methods SW-846, 5030 (purge and trap preparation), 
8000A (GC calibration), 8010A (halogenatedvolatile organics), and 8020 (benzene, 
toluene, ethylbenzene, andxylenes [BTEX]) withmodifications for field analysis. 
Table 3-l summarizes the sampling and analysis program for samples collected for 
onsite laboratory analysis. 

3.1.1 Onsite Analytical Methodology Modifications to the USEPA 8010/8020 Method 
are summarized in this subsection. Samples were analyzed using a Tekmar 3000 
purge and trap concentrator connected to a Hewlett-Packardm 5890 Series II GC. 
The GC was set up with the purge and trap unit, and for efficiency, a Tekmar 2016, 
16-port automatic sampler was added later in the program. Two detectors, a 
photoionization detector (PID) for BTEX andan electrolytic conductivity detector 
(ELCD) for chlorinatedhydrocarbons were used. A DB-624 75-meter megabore column 
was used for compound separation. The following run conditions were established: 

Tekmar 3000 purge time = 6 minutes 
Tekmar 3000 desorb time = 2 minutes 
Tekmar 3000 bake time = 5 minutes 
HP 5890 injection port temperature = 180 degrees Celsius ("C) 
HP 5890 PID detector port temperature = 275 "C 
HP 5890 ELCD detector port temperature = 900 "C 
HP 5890 initial oven temperature = 40 "C for 4 minutes 
HP 5890 oven temperature ramp = 6 "C per minute 
HP 5890 final oven temperature = 180 "C 
helium carrier flow = 10 ma per minute 
hydrogen makeup flow = 110 ml per minute 

3.1.2 Onsite Performance Criteria The quality control (QC) criteria for the 
onsite analytical method were established to monitor method performance. An 
initial three-point calibration for quantitation (low, mid-range, and high 
concentrations) was performed for each instrument. Target compounds and reporting 
limits are presented in Table 3-2. Instrument stabilities were monitored every 
24 hours with a calibration standard at the mid-range concentration. The 
quantitation performance criterion for operation was the agreement of the check 
standard with the three-point calibration curve to within 30 percent. Samples 
were to be analyzed only if no more than one compound per detector exceeded these 
criteria. If the standard did not meet this criterion, a second standard was 
analyzed. If this second standard did not meet criteria, a new calibration curve 
was prepared. 
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Table 3-1 
Summary of Sampling and Analysis Program for 

Samples Collected for Onsite Analysis 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Type of Sampling I Number of VOC Analyses 

Groundwater (Drive Point) 8 

Groundwater (Direct Push) 168 

Surface Water 59 

Sediment 59 

Soil 

Quality Control Samples 

4 

Field Duplicates 

MS/MSD 

Equipment Reinstate Blanks 

Method Blanks 

Notes: VOC = volatile organic compound. 

27 

18 

48 

34 

MS/MSD = matrix soike/matrix snike durYicate. 

NTC-OU4.FFI 

PMw.05.97 3-2 



Table 3-2 
Target Compounds and Reporting Limits for Onsite Analysis 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Compound Name I Reporting Limit &g/l) 

Vinyl Chloride 0.1 

1 ,l Dichloroethene 1.0 

trans-1 ,BDichloroethene 0.5 

cis-1,2-Dichloroethene 2.0 

Trichloroethene 0.5 

Tetrachloroethene 0.5 

Benzene 0.5 

Toluene 0.5 

Ethylbenzene 0.5 

m/p-Xylene 0.5 

CLY,,h.nn 0.5 
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The identities of the target compounds were based on comparisonwith the retention 
times for the standards. Retention time windows of plus or minus 3 percent were 
established, based on the most recent calibration curve. For some cases, 
especially VC, the peak was so broad that a 3 percent retention time window was 
not adequate and operator judgement was applied. 

f----x 

Every 24 hours, a method blank of deionized water was analyzed to confirm that 
no target compounds were introduced by sample handling and analysis. The method 
blank criterion was met if no target compounds were present above the reporting 
limit for the instrument. A surrogate solution containing bromofluorobromine was 
injected into each sample at a known concentration to determine percentage 
recoveries. The recovery range of 50 to 150 percent was established 
for water samples, and the recovery range of 30 to 170 percent was established 
for soil samples as one of the operating criteria for onsite analysis. 

3.2 OFFSITE CHEMICAL ANALYSIS. The overall precision and variability of the 
field screening program was assessed through the use of split samples, which were 
analyzed by both the ABB-ES field laboratory and a Naval Energy and Environmental 
Support Activity (NEESA) certified offsite laboratory. Approximately 10 percent 
of the environmental samples collected were sent to the offsite laboratory, 
consisting of 18 groundwater samples (including one field duplicate), 4 surface 
water samples, and 5 sediment samples. 

Presented below is an evaluation of the analytical results for these samples. 
Onsite samples were analyzed for purgeable VOCs using the field screening 
methodologydescribedin Subsection 3.1.1. Sediment samples were analyzedoffsite 
for the TCL volatile organics using the CLP Statement of Work (SOW) for Organics 
Analysis (OIM01.9). Groundwater and surface water samples were analyzed offsite 
for low level volatile organics, using the Superfund Analytical Method for Low 
Concentration Orzanics Analysis (SAMLCO, 10/92). Offsite laboratory results 
conform to Level D (USEPA Level IV) requirements and were independently reviewed 
andvalidatedby a subcontractor against LevelC requirements using NEESA guidance 
document 20.2-047B (1988), entitled Sampling and Chemical Analysis Quality 
Assurance Requirements for the Navy Installation Program. 

3.2.1 Offsite Data Comparison Methodolonv As there are no specific review 
criteria for split samples in both the NEESA and USEPA CLP documents, the 
laboratory duplicate precision criteria are utilized in this evaluation. It 
shouldbe noted, however, 'that the use of this evaluation procedure may be overly 
conservative, especially with the sediment samples because the samples were not 
cornposited. Cornpositing environmental samples for determination of volatiles is 
generally not appropriate. Sediment duplicate results have a greater variance 
thanwatermatrices due to difficulties associatedwithcollectingidentical field 
samples. Thus, the field samples submitted to both onsite and offsite 
laboratories are not considered true splits and will more likely result in a 
greater variability than laboratory duplicates. Split samples measure 
comparability of field and laboratory results; therefore, the results may have 
more variability than laboratory duplicates, which measure only laboratory 
performance. Another source of variability is the different methods used in the 
analysis, i.e., GC (onsite) versus gas chromatography/mass spectroscopy (GC/MS) 
(offsite). 
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The duplicate precision criteria have been routinely used in the NEESA and 1JSEPA 
CLP to evaluate comparability of laboratory duplicate samples. The same approach 
can be applied to field duplicates and split samples. Precision is a measure of 
the agreement or repeatability of a set of replicate results obtained from 
duplicate laboratory analyses of samples collectedfromthe same locationor Idepth 
interval. Precision is a quantitative measure that is expressed as the relative 
percent difference (RPD) between analytical values for two samples from the same 
source dividedby the average of their analytical values. RPD is calculated using 
the equation 

RPD= 4 - D2 x 100 
% (D1 + Dz> 

(1) 

where D, and D, are the reported values for the duplicate samples. 

Laboratory duplicate precision criteria specify that RPDs be no greater than +20 
percent for water samples and +35 percent for soil samples when both sample 
results are greater than five times the contract-required quantitation limit 
(CRQL). It should be noted that primarily because of the greater variability 
expected in field duplicates, some USEPA regional offices (e.g., Region II) 
specify that field duplicates be qualified as estimated if RPD is greater than 
100 for paired data where sample and duplicate are both greater than five times 
CRQL. 

If the sample and/or duplicate is less than five times the CRQL, the absolute 

-4 
difference criteria, ID1 - D,I, where D, and D, are the reported values for the 

; duplicate samples, are used. Field duplicates are qualified as estimated if the 
absolute difference between the analytical values is greater than CRQL for water 
samples and two times CRQL for soil samples. No calculations are made if both 
sample and duplicate are below quantitation limits, i.e., the nondetected 
parameter pairs are considered to be within control limits. 

For this evaluation, the acceptance criteria for evaluating precision of field 
duplicates are an RPD of 20 for water matrices and an RPD of 35 for soil/sediment 
matrices. For sample results where one or both samples are below five times CRQL, 
the absolute difference criteria of less than CRQL for water samples and less than 
two times CRQL for sediment samples are used. CRQL values of 10 pg/R (water 
samples) and 10 pg/kg (sediment samples) are used as the proxy concentrations for 
nondetected parameters in the calculation of absolute difference. 

3.3 STATISTICAL COMPARISON OF ONSITE AND OFFSITE LABORATORY RESULTS. A 
comparison of the field screening results and the offsite laboratory results for 
VOCs is PresentedinTables 3-3, 3-4, and 3-5. Only those compounds with at least 
one detection in at least one sample (field lab or offsite laboratory) are shown 
and evaluated for eachmatrix (groundwater, surface water, and sediment). If all 
nondetected compounds analyzed in both the onsite and offsite laboratories are 
included in the calculations, the percent parameter pairs that are out of control 
for either the RPD'or absolute difference criteria are significantly reduced. 

A statistical summary of the results is presented in Table 3-6. The following 
is a summary of the major findings. 
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Table 3-3 
Comparison of Analytical Results Between Onsite and 

Offsite Laboratory Surface Water Samples 

Interim Remedial Action 
Focused Field investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Identifier: U4WOO201 U4WOO201 F U4WO1201 U4WO1201 F 
Sample Date: May 7, 1996 May 7, 1996 May 9, 1996 May 9, 1996 

RPD or IDI RPD or (DI 

1,1-Dichloroethene 1.1 8.9 0.9 9.1 

1,2-Dichloroethene (total) 243 233.0* 170 180.7 6.1 

Tetrachloroethene 54 63 15.4 

Toluene __ 7 7.2 0.2 

Trichloroethene 800 150 136.8. 5 5.6 0.6 

Vinyl chloride 12 2.0 54 83 42.3* 

Identifier: u4wO3101 U4WO3101 F u4wo3401 U4WO3401 F 
Sample Date: May 13, 1996 May 13, 1996 May 15, 1996 May 15, 1996 

RPD or 1 DI RPD or I D( 

l,l-Dichloroethene -- __ 

1,2-Dichloroethene (total) 1 9.0 1 9.0 

Tetrachloroethene 0.4 9.6 

Toluene 1J 9.0 

Trichloroethene _- 

finyl chloride 1J 1.5 0.5 

Votes: Sample identifiers ending in F (e.g., U4DOO201F) are split samples analyzed in the onsite laboratory while 
Sample identifiers ending in 01 (e.g., U4D00201) are split samples analyzed by an offsite laboratory. 
Analytical results expressed in micrograms per kilogram h/kg) for sediment samples and micrograms 
per liter &~/.f) for groundwater and surface water samples. 

-_ = nondetected. 
J = reported concentration is an estimated quantity. 
RPD = relative percent difference. Paired results evaluated using the RPD criteria are bold, 
I DI = absolute difference. Paired results evaluated using this criteria include results where one or both 

detected results are below five times contract-required limits (CRQL). The CRQL of 10 pg/kg or m/e 
is used as the proxy for nondetected parameters. 

* = indicates that either the RPD or I DI criterion is exceeded for the particular pair. 
NA = not applicable. 
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Table 3-4 
Comparison of Analytical Results Between Onsite and Offsite Laboratory 

Sediment Samples 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Identifier: U4DOO201 U4000201 F U4D01201 U4D01201F U4DO3101 U4DO3101 F U4DO3501 U4DO350lF 

Sample Date: 7-MAY-96 7-MAY-96 g-MAY-96 g-MAY-96 13-MAY-96 13-MAY-96 15-MAY-96 15-MAY-96 

RPD or IDI RPD or IDI RPD or IDI RPD or 

IDI 
1,2-Dichloroethene (total) 46 112.1 66.1* 130 3,028 183.5* 5J - 5.0 2J 5.7 3.7 

Tetrachloroethene 300D 92 106.1* 24 J 43 19.0 48 38.0” - 

Toluene __ -- 2.3 7.7 __ 

Trichloroethene 760 D 220 110.2* 570 D 1,400 84.3* 330 320-o* 6J 15 9.0 

Vinyl Chloride __ 0.4 9.6 53 43.0* - -_ __ - 

See notes at end of table. 
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Table 3-4 (Continued) 
Comparison of Analytical Results Between Onsite and Offsite Laboratory 

Sediment Sample8 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

dentifier: U4D04201 

sample Date: 21 -MAY-96 

U4D04201 F 

21 -MAY-96 

RPD or (DI 

I ,P-Dichloroethene (total) 

‘etrachloroethene 

‘oluene 

:richloroethene 

finyl Chloride 

__ -- 

__ -_ _- 

2J _- 8.0 

__ 0.7 9.3 

dotes: Sample identifiers ending in F (e.g., U4D00201F) are split samples analyzed in the onsite 
laboratory. 
Sample identifiers ending in 01 (e.g., U4000201) are split samples analyzed by an offsite 
laboratory. 
Analytical results expressed in micrograms per kilogram bg/kg) for sediment samples and 
micrograms per liter kg/t) for groundwater and surface water samples. 

-- = nondetected. 
NA = not applicable. 
RPD = relative percent difference. 
I DI = absolute difference. Paired results evaluated using the RPD criteria include results 
where one or both detected results are below 5 times contract required quantiTation limits 
(CRQL). The CRQL of 10 &kg or m/O is used as the proxy for nondetected parameters. 
* = either the RPD or I D I criteria is exceeded for the particular pair. 
J = reported concentration is estimated quantity. 
D = reported concentration is from a dilution analysis. 



Table 3-5 
Comparison of Analytical Results Between Onsite and Offsite Laboratory 

Groundwater Samples 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

dentifier: U4QOO107 U4QOO107F U4Q00205 U4QOO205F U4QOO207 U4QOO207F U4QOO307 U4QOO307F 

iample Date: 21-MAY-96 21-MAY-96 23-MAY-96 23-MAY-96 23-MAY-96 23-MAY-96 24-MAY-96 24MAY-96 

Depth (ft bls): 26-28 26-28 24-26 24-26 32-34 32-34 22-24 22-24 

RPD or IDI RPDor JDI RPDor IDI RPD or IDI 

, 1 -Dichloroethene _- __ __ _- 

,2-Dichloroethene (total) - _- -_ _- -- 

‘etrachloroethene 7 8.8 1.8 __ __ 

‘oluene -_ 

‘richloroethene 10 11 1.0 __ 

rinyl Chloride __ __ _- __ __ __ _- __ ma 

iee notes at end of table. 



Table 3-5 (Continued) 
Comparison of Analytical Results Between Onsite and Offsite Laboratory 

Groundwater Samples 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Identifier: U4Q00310 U4QOO310F U4Q00403 U4QOO403F U4Q00418 U4QOO418F U4QOO426 U4QOO426F 

Sample Date: 24MAY-96 24-MAY-96 13-MAY-96 13-MAY-96 28-MAY-96 28-MAY-96 28-MAY-96 28-MAY-96 

Depth (ft bls): 52-54 52-54 6-8 6-8 41-43 41-43 57-59 57-59 

RPD or I DI RPD or IDI RPD or IDI RPD or JDI 

l,l-Dichloroethene __ __ 1.6 8.4 - -_ 

1,2-Dichloroethene (total) - __ 1,200 1,190.0* 

Tetrachloroethene _- 1.7 8.3 0.6 J 0.8 0.2 2.0 4.3 2.3 

Toluene __ __ __ __ 

Trichloroethene __ 290 270 7.1 0.8 9.2 0.7 J 1 0.3 

Vinyl Chloride __ __ 3 7.0 -_ __ __ __ 

See notes at end of table. 



Table 3-5 (Continued) 
Comparison of Analytical Results Between Onsite and Offsite Laboratory 

Groundwater Samples 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

dentifier: U4QOO504 U4QOO504F U4QOO802 U4QOO802F U4Q00803 U4QOO803F U4Q00805 U4QOO85F 

iample Date: 29-MAY-96 29-MAY-96 14-MAY-96 14-MAY-96 3-JUN-96 3-JUN-98 3-JUN-96 3JUN-96 

Depth (ft bls): 24-26 24-26 6-8 6-8 18-20 18-20 30-32 30-32 

RPD or (DI RPDor IDI RPD or IDI RPD or IDI 

,l-Dichloroethene _- __ __ __ 

i ,2-Dichloroethene (total) - 1.6 8.4 3.2 6.8 

‘etrachloroethene 280 D 300 6.9 __ 17 15 2.0 

-0luene _- __ 

Srichloroethene 4 5 1.0 8 7 1.0 4 16 12.0* 

finyl Chloride __ __ __ 

;ee notes at end of table. 
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identifier: 

Sample Date: 

Depth (ft bls): 

i,l-Dichloroethene 

1 ,BDichloroethene (total) 

Tetrachloroethene 

Toluene 

0 Trichloroethene 
L 
N Vinyl Chloride 

Table 3-5 (Continued) 
Comparison of Analytical Results Between Onsite and Offsite Laboratory 

Groundwater Samples 

Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

U4001004 U4Q01004F U4QOlOll U4QOlOllF U4Q01109 U4QO1109F U4QO1202 U4Q01202F 

16-MAY-96 16-MAY-96 l-JUN-96 l-JUN-96 31-MAY-96 31-MAY-96 4-JUN-96 4-JUN-96 

lo-12 10-12 30-32 30-32 30-32 30-32 6-8 6-8 

RPD or IDI RPD or 101 RPD or 101 RPD or IDI 

__ __ 4 4.0 __ -_ 

__ 12 2.0 -_ 75 75.0* 1.8 8.2 

__ 10,000 2,600 117.5* 6 6.4 0.4 

__ -_ __ __ __ 

5 4.8 0.2 25,000 3,800 147.2* 4 4.6 0.6 0.7 J 9.3 

__ -_ __ -- -- __ __ -- 

ISee notes at end of table. 



Table 3-5 (Continued) 
Comparison of Analytical Results Between Onsite and Offsite Laboratory 

Groundwater Samples 

Identifier: Identifier: 

Sample Date: Sample Date: 

Depth (ft bls): Depth (ft bls): 

Interim Remedial Action Interim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 Focused Field Investigation Report, Operable Unit 4 

Naval Training Center Naval Training Center 
Orlando, Florida Orlando, Florida 

U4Q01202D U4Q01202D 04Q01202DF 04Q01202DF U4101205 U4101205 

4-JUN-96 4-JUN-96 4-JUN-96 4-JUN-96 4-JUN-96 4-JUN-96 

6-8 6-8 6-8 6-8 2-24 2-24 

RPDor 101 RPDor 101 

04Q01205F 04Q01205F 

4-JUN-96 4-JUN-96 

22-24 22-24 

RPD or IDI RPD or IDI 

I l,l-Dichloroethene __ -- 

1,2-Dichloroethene (total) __ -_ -_ 

Tetrachloroethene __ -_ __ 6 6.2 0.2 

Toluene __ -- __ - 

Trichloroethene 0.6 J 9.4 2 1.3 0.7 

Vinyl Chloride __ 

\lotes: Sample identifiers ending in F (e.g., U4QOO310P) are split samples analyzed in the onsite laboratory, while sample identifiers 
without an F (e.g., U4Q00310) are split samples that were analyzed in an offsite laboratory. 
Analytical results expressed in micrograms per kilogram dug/kg) for sediment samples and micrograms per liter b/L) for 
groundwater and surface water samples. 

ft bls = feet below land surface. 
__ = nondetected. 
RPD = relative percent difference 
I DI = absolute difference. Paired results evaluated using the RPD criteria include results where one or both detected 
results are below 5 times contract required quantitation limits (CRQL). The CRQL of 10 pg/kg or m/L is used as the proxy 
for nondetected parameters. 
* = either the RPD or I DI criteria is exceeded for the particular pair. 
J = reported concentration is estimated quantity. 
D = reoorted concentration is from a dilution analysis. 



Table 3-6 
Comparison of Analytical Results Between Onsite and Offsite Laboratory Groundwater, 

Surface Water, and Sediment Samples 

Interim Remedial Action 
Focused Field investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Groundwater Surface Water Sediment 
Summary Statistics 

Number Percent Number Percent Number Percent 

A Total number of sample pairs (onsite and offsite). 18 __ 4 __ 5 -_ 

0 Total number of evaluated parameters pairs (limited only to param- 108 24 __ 25 
eters with at least one detection in at least one onsite or offsite 
sample submitted). 

C Total number of parameter pairs detected in both onsite and offsite 18 17 7 29 8 32 

sample pair (percent = C/B). 

D Total number of parameter pairs with no detections in both onsite 77 71 9 38 9 36 
and offsite sample pair (percent = D/B). 

E Total number of parameter paris with detection in either onsite or 13 12 8 33 8 32 
offsite sample (percent = E/B). 

Total number of parameter pairs out of control for the APD or __ 

absolute difference criteria. 

F Detected in both onsite and offsite samples (percent = F/B). 

G Detected in either onsite or offsite samples (percent - G/B). 

H Total out of control parameter pairs (percent = H/B). 

Notes: RPD = relative percent difference. 
- = nondetected. 

3 3 2 8 5 20 

2 2 1 4 3 12 

5 5 3 13 8 32 

\ 



3.3.1 Groundwater Analytical results of18 paired groundwater samples indicated 
excellent precision with much less variability than expected in water matrices. 
Three out of the 18 samples have at least one parameter pair outside of control 
limits. Only 5 out of 108 parameter pairs evaluated (4.6 percent of the total) 
failed the RPD or IDI criteria, evenwhile using conservative laboratory duplicate 
criteria. These results indicate very good comparability of the field screening 
data with those of the higher data quality generated by the offsite laboratory. 

3.3.2 Surface Water Analytical results of four paired surface water samples 
indicated good precision. Only 5 out of 24 parameter pairs evaluated (13 percent 
of the total) failed the RPD or IDI criteria. These results indicate good 
comparability of the field screening surface water data with those of the higher 
data quality generated by the offsite laboratory. 

3.3.3 Sediment Analytical results of five paired sediment samples show a greater 
variability in VOC concentrations, likely indicating a heterogeneous sediment 
matrix. Three out of five sediment samples have at least one parameter pair 
outside of control limits. Eight out of 25 parameter pairs (32 percent) evaluated 
were out of control, including 5 pairs with detections inboth onsite and offsite 
samples and 3 pairs with one detection in either the onsite or offsite sample. 

NTC-OU4.FFI 

PMw.05.97 3-15 



4.0 INVESTIGATIVE RESULTS 

The investigative results are to support the decision path within the project 
logic diagram and to refine the SCM. 

4.1 GEOLOGICANDHYDROGEOLOGIC INVESTIGATIVERESULTS. Stratigraphic information 
was obtained from four niezocone benetrations at OU 4: from the north and south 
sides of the creek, near the northern property line, and east of Lake Druid just 
above the creek's beginning (Figure 2-2). Estimates of hydraulic conductivity 
were made from the slug test performed on four monitoring wells screened in .three 
different intervals of the aquifer. Drive point wells were installed both in the 
lake and on land to analyze vertical head potential between the lake and the 
surficial aquifer and to assess groundwater flow across the site. Figure,s 2-3 
and 2-6 show the drive point wells and monitoring wells where head potential 
surveying, groundwater elevation surveying, and slug testing occurred. 

4.1.1 Piezocone Results Physical data gathered during piezocone penetrations 
are presented in Appendix B. Depths of piezocone penetrations ranged from the 
ground surface to 68 feet bls; however, because penetration was not possible, no 
data were collected from actually within the identified high density layer, 
approximately 14 to 20 feet deep. The piezocone data indicate that the subsurface 
is composed of layers of fine sand interbeddedwith silty and/or clayey fine sand. 
The density of the layers, as interpreted from the piezocone data, is generally 
medium dense and dense. No strata were identified that would act as a confining 

k;""i 
layer or barrier to vertical contaminant migration. The piezocone data compared 
vary consistently with the boring log data generated through split-spoon samples. 

./ 

4.1.2 Slug Test Results Slug test data were plottedusingAqtesolvm to estimate 
permeability at specific intervals in the aquifer. The permeability test plots 
are provided in Appendix J. Hydraulic conductivity estimates associatedwith the 
slug tests are generally consistent over the sampling area and with depth. The 
hydraulic conductivity estimates have been tabulated and are presented in Table 
4-l. Fourteen estimates were obtained. Hydraulic conductivity estimates range 
from 1.323 x 10e3 centimeters per second (cm/set) to 4.323 x 10v3 cm/set. 
Geometric means were calculated for each of the three depth intervals. The 
geometric mean of the hydraulic conductivities ranges from 4.071 x 10m3 cm/set 
for the lowermost interval (just above the Hawthorn) to 1.362 x low3 cm/set for 
the uppermost depth interval (water table well). These data indicate that the 
surficialaquifer is relatively homogeneous andthathydraulic conductivityvalues 
decrease slightly with depth. 

Seepage velocities were calculated using hydraulic conductivity values from the 
newly installed monitoring wells in the wooded area of the site and an average 
hydraulic gradient of 0.012 foot per foot. This hydraulic gradient is based on 
water level measurements obtained on July 23, 1996, at the existing monitoring 
wells, newly installed monitoring wells, and drive point wells. These water 
levels represent the water table surface as shown on Figure 2-8. Based on these 
data, groundwater flow within the surficial aquifer is toward the west. Flow is 
assumed to be Darcian (i.e., laminar, not turbulent) and the effective porosity 

+@-I 
is assumed to be 25 percent. Seepage velocities calculated from these data and 
assumptions range from approximately 0.26 foot per day (ft/day) to 0.78 ft/day. .- 

,- Contaminant migration is affected by dispersive movement and actual hydraulic 
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Table 4-l 
Slug Test Hydraulic Conductivity Results 

lynterim Remedial Action 
Focused Field Investigation Report, Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Well ID 
Slug 

in/Out 
ft/min 

OLD-l 3-09A OUT 3.964 x 10’3 
OUT 3.964 x KY3 
OUT 4.064 x lo’” 

Average 3.997 x lo’3 

Geometric Mean 3.997 x 10” 

OLD-13-12A OUT 2.761 x lo’3 
OUT 2.604 x lo” 
OUT 2.678 x lo’” 

Average 2.681 x 10.’ 

Geometric Mean 2.680 x 1O-3 

OLD-13-1OB IN 3.99 x 10-J 
IN 4.036 x 10” 

OUT 4.389 x 1O‘3 
OUT 4.509 x lo-’ 

Average 4.231 x lo-’ 

Geometric Mean 4.225 x lo” 

OLD-13-14C IN 7.845 x lo” 
IN 7.808 x lo“ 

OUT 8.509 x lo’3 
OUT 7.914 x lo“ 

Average 8.019 x 1O-3 

Geometric Mean 8.014 x 19’ 

Total Average 4.931 x 193 

Total Geometric Mean 4.547 x 10’3 

Notes: ID = identification. 
ft/min = feet per minute. 
ft/day = feet per day. 
gpd/ft’ = gallons per day per square foot. 
cm/set = centimeters per second. 

VW wd/fi= cm/set Comments 

5.708 42.70 2.014 x 10.’ Shallow Water Table Well 
5.708 42.70 2.014 x 10” 
5.852 43.77 2.065 x 10.’ 

5.756 43.06 2.031 x lo“ 

5.756 43.05 2.031 x 1O-3 

3.976 29.74 1.403 x 1o-3 Shallow Water Table Well 
3.750 28.05 1.323 x lo” 
3.856 28.85 1.360 x 1o-3 

3.861 28.88 1.362 x 1O-3 

3.860 28.87 1.362 x 10“ 

5.746 42.98 2.027 x lo’3 intermediate Well 
5.812 43.47 2.050 x 10” Screened in Dense Layer 
6.320 47.27 2.230 x lo” 
6.493 48.57 2.291 x 1o-3 

6.093 45.57 2.149 x 10’3 

6.084 45.51 2.146 x Kr3 

11.30 84.50 3.985 x lo’3 Deep Well Screened Just 
11.24 84.10 3.966 x lo” Above Hawthorn 
12.25 91.65 4.323 x lo’3 
11.40 85.24 4.020 x 1o-3 

11.55 86.37 4.074 x 10‘3 

11.54 86.32 4.071 x 10-J 

7.101 53.11 2.505 x 1O-3 

6.548 48.98 2.310 x 10” 
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/-. gradient (whichmayvaryhorizontally andverticallywithinthe aquifer). Seepage 
velocities calculated from slug test data are ordinarily taken as an order of 
magnitude estimate. A pumping test would be required for further accuracy. 

As shown in Table 2-8, the vertical head potential survey indicates an upward 
vertical gradient from the surficial aquifer to Lake Druid at each of the drive 
point wells. This supports the conceptual model as to the transfer of groundwater 
into Lake Druid. 

4.2 LAKE DRUID INVESTIGATION. Surface water and sediment samples were analyzed 
by an onsite laboratory for the following parameters: VC, l,l-DCE, trans-1,2-DCE, 
cis-1,2-DCE, trichloroethene, tetrachloroethene, benzene, toluene, ethylbenzene, 
m/p-xylene, and o-xylene. Analytical results are provided in Appendix K. Of the 
59 surface water samples and 59 sediment samples, 10 surface water samples and 
5 sediment samples were sent to an offsite lab for confirmatory analyses. Results 
of the offsite analyses are provided in Appendix L. 

4.2.1 Surface Water Chlorinated solvents and/or toluene were detected in 39 
of the surface water samples. The highest concentration of chlorinated surface 
water was in sample U4WOlOOlF, located near the mouth of the creek. voc 
concentrations decreased both north and south of the creek along the lake 
perimeter and westward out into the lake. However, VOCs were detected in the lake 
as far as 200 feet from shore. The highest toluene concentrations were detected 
in surface water along the lakeshore south of the creek. Figure 4-l shows the 
extent of total chlorinated VOC contamination in Lake Druid based on the onsite 

_-. lab analytical results. 

Florida surface water standards for PCE, TCE, and/or l,l-DCE were exceeded at 
three locations. There are no surface water standards for cis-1,2-DCE, VC, or 
toluene. 

4.2.2 Sediment Chlorinated VOCs, toluene, and/or xylene were detected in 45 of 
the sediment samples. The highest concentration of chlorinated VOCs in sediment 
was presented in sample U4DOlOOlF, located near the mouth of the creek (same 
location as U4WOlOOlF). The extent of VOCs in sediment mirrors the extent of 
surface water VOCs; however, the VOC concentrations in sediment are much higher 
than in surface water. Figure 4-2 shows the extent of total chlorinated VOCs in 
Lake Druid based on the onsite lab analytical results. 

Three sediment samples were collected from two locations for various biological 
indicator parameters. Parameters used for a preliminary evaluation of 
biodegradation potential includedmethane, ethylene, ethane, ammonia and nitrate- 
nitrogen, phosphate (ortho), chloride, sulfate, sulfide, TOC, andpH. The results 
of the analysis are included in Appendix M. 

The presence ofmethane in two sediment samples indicates methanogenic (anaerobic) 
conditions. The presence of ethylene and ethane may be indicative of natural 
anaerobic reduction of the chlorinated solvents. 

A more thorough evaluation of conditions in the lake and in the aquifer will be 
necessary before firm conclusions can be reached. -- 
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4.3 GROUNDWATER INVESTIGATION. One hundred seventy-six groundwater samples, 
including 18 duplicate samples, were collected from the 13 locations along the 
shoreline and within the woods at OU 4. Figure 2-2 shows locations ,where 
groundwater samples were collectedvia DPT. Analytical data from onsite analyses 
are presented in Appendix K. Ten percent of the groundwater samples, including 
duplicates, were submitted to an offsite laboratory for confirmatory analysis of 
the onsite data. Validated analytical data from the offsite analyses are 
presented in Appendix L. 

The southernmost DPT location along the shoreline of Lake Druid was location 
U4QO12 (Figure 4-3). Seven groundwater samples were collected from sample depths 
ranging from 6 to 60 feet bls. Target VOCs were detected in the six samples, 
including PCE and TCE above Florida maximum containment levels (MCLs). Although 
above MCLs, VOC concentrations at this location were much lower than other areas 
along the lakeshore. Location U4QO12 is likely very close to the southern edge 
of the chlorinated VOC plume. Two samples from location U4QO12 (6 to 8 ft bls 
and 26 to 28 feet bls) were submitted for offsite confirmatory analysis. The 
offsite data confirmed the presence of low concentrations of the target VCJCs in 
the sample. 

The northernmost DPT locations along the shoreline of Lake Druid were U4QOO2 and 
U4QOO3 (Figure 4-3). Twenty-two groundwater samples were collected from sample 
depths ranging from 5 ft to 62 ft bls. VOCs were detected in groundwater samples 
fromlocationU4Q002 at low concentrations approximately 50 feet from the northern 
boundary of the base. Concentrations of total target VOCs ranged from nondetect 
to 7.1/lg/R. VC was not detected based on onsite laboratory data. Sample depths 
at U4QOO3 ranged from 6 to 62 ft bls. Of the 11 groundwater samples collected 
from U4QOO3, VOCs were detected in only 2. Although VOCs were detected, location 
U4QOO3 is likely very close to the northern edge of the chlorinated VOC plume. 
Concentrations of total target VOCs ranged from nondetect to 10.0 pg/J?; VC was 
not detected based on onsite laboratory data. Two samples from location U4QOO2 
(24 to 26 ft bls and 32 to 34 feet bls) and two samples from location U4QOO3 (22 
to 24 ft bls and 52 to 54 ft bls) were submitted for offsite confirmatory 
analysis. The offsite data confirmed that target VOCs were not present in the 
samples at these intervals. 

Figure 4-4 is a cross section showing the distribution and concentration of total 
VOCs in groundwater along the shoreline of Lake Druid running north-south. The 
cross section is based on onsite laboratory GC data. Figure 4-5 shows the 
locationofthe cross-sectionline. Total VOC concentrations for target compounds 
detected in groundwater samples from locations along the shoreline of the site 
ranged from nondetect to 1605 pg/R. The data indicate that the maximum depth of 
contaminationwhere targetVOCs were detectedalongthe lakeshore is approximately 
61 feet bls (U4QOOl). Based on the contours on Figure 4-4, the approximate 
maximum depth of contamination above 10 pg/R for total VOCs is 52 feet bls. The 
minimum depth of VOC contamination in the area along the lakeshore is estimated 
to be approximately 4 feet bls. The water table was approximately 1.5 feet bls. 
VC was not detected at any of the locations along the lakeshore. 

Figure 4-6 is a cross section showing the distribution and concentration of total 
VOCs in groundwater running east-west in the vicinity of the creek. The cross 
section is based on onsite laboratory GC data. Figure 4-5 shows the location of 
the cross-section line. Total VOC concentrations for target compounds detected 
in groundwater samples from locations along the east-west line ranged from 
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nondetect to 6465 pg/J. The data indicated that the maximum depth of contamina- 
tion where target VOCs were detected along the east-west line is approximately 
66 feet bls (U4QOlO). Based on the contours in Figure 4-6, the approximate 
maximum depth of contamination above 10 pg/R for total VOCs is also 66 feet bls. 
The minimum depth of VOC contamination in the area of the east-west line is 
estimated to be approximately 6 feet bls. The water table in this area ranged 
from 1.5 to 5.0 feet bls. VC was detected at location U4QOlO at depths ranging 
from 24 feet to 36 feet bls. 

Groundwater samples were also collected from six drive point wells (DP-1 th,rough 
DP-6) installed in Lake Druid at the locations shown on Figure 2-3 and th'e six 
monitoring wells installed as two clusters of three shown on Figure 2-6. The 
onsite laboratory results from the drive point wells are identified as samples 
U4GOOlxx through U4G006xx for wells DP-1 through DP-6, respectively, and are 
includedinAppendixK. Offsite laboratory analytical results from the monitoring 
wells are included in Appendix I. 

The drive point wells in Lake Druid were sampled to characterize contamination 
in groundwater justbelowthe lake's bottom. Drive point well data indicated,VOCs 
at concentrations ranging from nondetect to 5,800 pg/J. The drive point well data 
were compared to the surface water/sediment samples taken at these same locations. 
The drive point results show a relationship between groundwater contamination 
below the lake bottom and the surface water/sediment sample data at the same 
location. This supports the conceptual model of the groundwater contamination 
contributing to the contamination in Lake Druid surface water and sediment. 

Monitoring wells were installed within the wooded area for permanent long-term 
monitoring of the aquifer at different depth intervals. Comparingmonitoringwell 
data with adjacent DPT sampling points at consistent depth intervals indicates 
a statistically good comparison, even though the wells were screened over a larger 
area and subject to greater volatilization. As an example, this can be 
illustratedby comparing data from DPT sample locationU4QOOl at consistent depths 
with monitoring wells OLD-13-09A and OLD-13-11C. The shallow portion of U4QOOl 
indicates results for VOCs as high as 990 pg/R compared to the shallow well (OLD- 
13-09A) VOCs of 930 ,ug/J!. The comparison also indicates the presence of the same 
VOC constituents. No comparison can be generated for the intermediate wells 
because they are screened within the dense layer and there were no DPT samples 
collected from this interval. 

The monitoring wells were also sampled for engineering treatability parameters 
(ETPs). Included in these data are inorganic parameters. The inorganic data 
indicate that aluminum, iron, and manganese are above FDEP guidance concentra- 
tions. These data are also included in Appendix I and will be analyzed more 
closely during the technology selection and design phase of the project. 
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5.0 REFINEMENT OF CONCEPTUAL MODEL AND RECOMMENDATIONS 

5.1 REFINED SITE CONCEPTUAL MODEL. The SCM has been refined based on results 
from the IRA Focused Field Investigation. The initial SCM considered two 
scenarios for contaminant source release and two potential release pathwaiys for 
contaminant migration. The contaminant source release scenarios included the 
following: 

1. operational spills either on the ground surface outside the building or 
in the drain system, and/or 

2. seepage from the settling tank located to the west of the facility. 

As directedbythe Navy and the OPT, the field investigation did not focus heavily 
on the source release mechanism, 
Therefore, 

but rather on the potential release pathways. 
one or both scenarios for source release may still hold true. 

The pathways initially considered were the following: 

1. the transport of the chlorinated solvents by stormwater runoff into the 
swale and culvert, from which they are directed to the lake; and 

2. seepage of chlorinated solvents through the soil and into the 
groundwater, thereby affected by groundwater flow and migrating to the 
lake. 

The results of the IRA Focused Field Investigation were sufficient to determine 
the pathway for contaminant migration. 
and Lake Druid investigations 

By taking the results of thehydrogeologic 
and analyzing them as one, the pathway for 

contaminant migration is determined to be chlorinated solvents seeping into the 
groundwater and migrating via groundwater flow into Lake Druid. Key components 
of the investigation that confirm this are as follows: 

1. the drive point wells off the lakeshore and in the creek indicating an 
upward vertical gradient; 

2. groundwater contaminatedwith PCE, TCE, andDCE from the suspected source 
area down to the lakeshore, based on initial site screening and the IRA 
focused investigation; and 

3. the surface water and sediment contaminant plume configuration and 
contaminant concentrations mirror that of the groundwater contaminant 
plume. 

A revised SCM is shown as Figure 5-l. Refinement of the SCM will continue through 
the overall Remedial Investigation and Feasibility Study stage of the project. 

5.2 RECOMMENDATIONS. The investigative results indicate that the surficial 
aquifer between Lake Druid and Building 1100, in line with the creek, is likely 
contributing to the majority of contamination in Lake Druid. The highest VOC 
concentrations are confined to a zone approximately 200 feet wide and 35 feet 
deep. 

NTC-OU4.FFI 

PMw.05.97 5-1 



West 

Wooded area with dense veqetation Settlina - 

East 

tank* \ 

ter table surf 

Surficial aquifer 

Fine sand 

(Medium dense) 

Intermediate 

Generalized direction 

NOTE* -2 Groundwater contamination profile 

ou = Operable unit 
\ 

I- ---- -’ 

NOT TO SCALE 

INTERIM REMEDIAL ACTION 
REFINED SITE CONCEPTUAL MODEL FOCUSED FIELD INVESTIGATION 

REPORT, OPERABLE UNIT 4 



Mitigating the VOCsin Lake Druid surface water will likely require control of 
the groundwater plume discharging to the lake. A focused feasibility study will 
be performed to consider remedial technologies suitable for the interim action. 
Once the VOCs discharging to the lake are controlled, VOC concentrations in the 
surface water and sediment should decrease, 
continued biological degradation, or both. 

either through volatilization, 

NTC-OU4.FFI 

PMW.05.97 5-3 



REFERENCES 

ABB Environmental Services, Inc. (ABB-ES), 1994a, Project Operations Plan for Site 
Investigations and Remedial Investigations, Naval Training Center (NTC), 
Orlando: VIC N65928, Navy Comprehensive Long-TermEnvironmental Action, Navy 
District, March. 

ABB-ES, 1994b, Final Draft Environmental Baseline Survey (EBS) Report, NTC 
Orlando, Florida: prepared for Southern Division, Naval Facilities 
Engineering Command (SOUTHNAVFACENGCOM), North Charleston, South Carolina. 

ABB-ES, 1995, Site Screening PlanGroups 1throughV Study Areas andMiscellaneous 
Additional Sites, NTC, Orlando, Florida: prepared for SOUTHNAVFACENGCOM, 
North Charleston, South Carolina. 

ABB-ES, 1996a, Base Realignment and Closure Environmental Site-Screening Report, 
NTC, Orlando, Florida: prepared for SOUTHNAVFACENGCOM, North Charleston, 
South Carolina. 

ABB-ES, 199610, Interim Remedial Action Focused Field Investigation Work Plan, 
Operable Unit 4, NTC, Orlando, Florida: prepared for SOUTHNAVFACENGCOM, 
North Charleston, South Carolina. 

Bouwer, H. and R.C. Rice, 1976, "A Slug Test for Determining Hydraulic 
Conductivity of UnconfinedAquifers with Completely or Partially Penetrating 

4-J 
Wells," Water Resources Bulletin, Volume 12, Number 3. 

Bouwer, H., and R.C. Rice, 1989, "A Slug Test - An Update on Groundwater," Water 
Resources Bulletin, Volume 27, Number 3. 

NTCOW.FFI 

Fww.05.97 Ref-1 



APPENDIX A 

AREA C PRELIMINARY RISK EVALUATION 



AREA c PiiEifMiNARY 

RISK EVALUATION I 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

Unit Identification Code: N65928 

Contract No.: N62467-89-D-0317/107 

Prepared by: 

ABB Environmental Services, Inc. 
2590 Executive Center Circle, East 

Tallahassee, Florida 32301 

Prepared for: 

Department of the Navy, Southern Division 
Naval Facilities Engineering Command 

2155 Eagle Drive 
North Charleston, South Carolina 29418 

Barbara Nwokike, Code 1873, Engineer-in-Charge 

April 1996 



CERTIFICATION OF TECHNICAL 
DATA CONFORMITY (MAY 1987) 

The Contractor, ABB Environmental Services, Inc., hereby certifies that, to the 
best of its knowledge and belief, the technical data delivered herewith under 

Contract No. N62467-89-D-0317/107 are complete and accurate and comply with all 
requirements of this contract. 

DATE: April 30, 1996 

NAME AND TITLE OF CERTIFYING OFFICIAL: John Kaiser 
Task Order Manager 

NAME AND TITLE OF CERTIFYING OFFICIAL: Mark Salvetti, P.E. 
Project Technical Lead 

(DFAR 252.227-7036) 



FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiatedvarious programs 
to investigate and remediate conditions related to suspected past releases of 
hazardous materials at its facilities. 

One of these programs is the Base Realignment and Closure (BRAC) cleanup program. 
This program complies with the BRAC Act of 1988 (Public Law (P.L.) 100-1526, 102 
Statute 2623) and the Defense Base Closure and Realignment Act of 1990 (P-L. lOl- 
510, 104 Statute 1808), which require the DOD to observe pertinent environmental 
legal provisions of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA); the 1992 Community Environmental Response Facilitation 
Act; Executive Order 12580; and the statutory provisions of the Defense 
Environmental Restoration Program, the National Environmental Policy Act (NEPA), 
and any other applicable statutes that protect natural and cultural resources. 

CERCLA requirements, in conjunction with corrective action requirements under 
Subtitle C of the Resource Conservation and Recovery Act (RCRA), govern most 
environmental restoration activities. Requirements under Subtitles C, D, and I, 
of RCRA, as well as the Toxic Substances Control Act, the Clean Water Act, the 
Clean Air Act, the Safe Drinking Water Act, and other statutes, govlern most 
environmental missions or operational-related and closure-related compliance 
activities. These compliance laws may also be applicable or relevant and 
appropriate requirements for selecting and implementing remedial actions under 
CERCLA. NEPA requirements govern the Environmental Impact Analysis and 
Environmental Impact Statement preparation for the disposal and reuse of BRAC 
installations. 

The BRAC program centers on a single goal: expediting and improving environmental 
response actions to facilitate the disposal and reuse of a BRAC installation, 
while protecting human health and the environment. 

NTC-OU4.Wkp 

Phdw.04.96 A&A-i 



The Southern Division, Naval Facilities Engineering Command (SOUTHNAVF’ACENGCOM); 
the U.S. Environmental Protection Agency; and the Florida Department of 
Environmental Protection collectively coordinate the cleanup activities throll;:: 
the BBAC cleanup team. This team approach is intended to foster partne.ri?g, 
accelerate the environmental cleanup process and expedite timely, cost-effective, 
and environmentally responsible disposal and reuse decisions. 

Questions regarding the BRAC program at Naval Training Cent=r, Orlando should be 
addressed to the SOUTHNAVFACENGCOM BRAC EnvirormentPl Coordinator, Mr. Wayne 
Hansel, Code 18B7, at (407) 646-5294 or SOUTHNAVFACENGCOM Engineer-in-Charge 
(EIC), Ms. Barbara Nwokike, Code 1873, at <8p3) 820-5566. 
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ABB Environmental Services, Inc. (ABB-ES), under contract to the Southern 
Division, Naval Facilities Engineering Command, in accordance with Base 
Realignmentandclosure (BRAC) 1993, has prepared this Preliminary Risk Evaluation 
(PRE) to characterize the potential risks tohumanhealth and the environment from 
environmental contamination associatedwith Area C at Naval Training Center (NTC), 
Orlando, Florida. The PREs are screening-level evaluations of potential risks 
that environmental contaminants associated with Area C may pose to human and 
ecological receptors. The PREs were performed to determine whether or not 
environmental contamination at Area C will require any future action, including 
but not limited to, additional site evaluations, a baseline risk assessment, 
remedial measures, or no further action. 

The humanhealth and ecological PREs were conducted in accordance withmethodology 
provided in the U.S. Environmental Protection Agency (USEPA) Region IV Memorandum 
"Amended Guidance on Preliminary Risk Evaluations (PREs) for the Purpose of 
Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 1994a), and minutes 
of meetings with the USEPA and Florida Department of Environmental Protection 
(FDEP) concerning PREs (ABB-ES, 1995c). This methodology is designed toI result 
in a conservative evaluation that does not overlook or dismiss potentially 
substantial risks. The PRE is most useful in determining risks that are not 
significant, rather than determining the specific nature and magnitude elf risks 
associated with the site. 

In accordance with this methodology, the public health PRE was conducted by 
comparing maximum detected analyte concentrations in groundwater, surface water, 
sediment, surface soil, subsurface soil, and estimated indoor air concentrations 
of volatile organic compounds (VOCs), to regulatory criteria and readily available 
risk screening values based on potential exposures to residential populations. 
These evaluations were expressed as risk estimates andwere compared to the USEPA 
target cancer risk range of 1~10~~ to 1~10~~ and the noncancer hazard index (HI) 
value of 1. 

The results of the public health risk assessment indicate that, basedon available 
information, potential residential exposures to groundwater used as source of 
drinking water may pose cancer and noncancer risks above USEPA acceptable risk 
levels, and maximum groundwater concentrations of chlorinated VOCs, arsenic, and 
beryllium exceed State and Federal regulatory criteria. In addition, under 
current land-use conditions, a potential may exist for VOC vapor migration from 
groundwater and subsurface soil to ambient air in aboveground residential 
strut tures . Potential cancer risks for residential inhalation exposures to 
estimated indoor VOC concentrations are within USEPA acceptable risk limits, but 
are above 1~10~~. Cancer and noncancer risk estimates for potential residential 
direct-contact exposures to surface soil and subsurface soil, and potential 
residential swimming exposures to surface water and sediment in Lake Druid, are 
within USEPA acceptable risk limits. However, cancer risk estimates for surface 
waterare abovel~lO-~, andmaximumconcentrations ofarsenic, tetrachloroethylene, 
and beryllium in soils exceed State regulatory criteria. 

The ecological PRE was conducted by comparing maximum detected analyte 
concentrations in surface water and sediment to State and Federal standards and 
maximum surface soil concentrations to soil screening values developed by ABB-ES. 
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Through these comparisons, analytes which were detected at maximum concentrations 
I above the screening values were identified. The results of the ecological PRE n 

suggest that it is unlikely that the populations of aquatic receptors occurring 
in Lake Druid, and terrestrial plant, invertebrate, and vertebrate receptors 
potentially exposed to Area C surface soils would be adversely affected by 
contamination associated with Area C. 

f---b 
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1.0 IN'fRODUCTION 

This document presents Public Health and Ecological Preliminary Risk Evaluations 
(PREs) for Area C at the Naval Training Center (NTC) in Orlando, Florida. Soil 
and groundwater contamination (primarily chlorinated solvents) was discovered 
during site screening activities at the former laundry (Study Area 13) and the 
adjacent Studyhreas 12 and14 (ABB Environmental Services, Inc. [ABB-ESJ, 199Sa). 

1.1 BACKGROUND AND CONDITIONS. The following is a brief summary of Study Areas 
12, 13, and 14. More detailed descriptions can be found in the Final Site 
Screening Plan, Groups I Through V Study Areas and Miscellaneous Sites (ABB-ES, 
1995b). 

1.1.1 Studv Area 12 Study Area 12 includes the Defense Reutilization Materials 
Office (DRMO) warehouses and salvage yard (Building 1063), and the truck scales 
(Building 1069). These buildings are located on Port Hueneme Avenue, 'in the 
northcentral portion of Area C, south of the laundry (Study Area 13). The 
warehouse building was originally constructed in the early 1940s. Site use has 
reportedly remained consistent (i.e., salvage, scrap, and disposal yard) 
throughout its history. Based on review ?f aerial photographs, the original 
structure occupied approximately one-half th footprint of the current structure. 
The current warehouse is constructed of sheet-metal walls and roof (i.e., a Butler 
building) on concrete slab. This structure was added to, or replaced, the 
original warehouse in 1962. The asphalt paved salvage yard, located west of the 
warehouse, is occupied by rows of salvage scrap materials, concrete storage bins, 
and a drum storage area. There is also a transformer carcass storage area in the 
southwest corner of the study area. Salvage scrap items are also stored in this 
area, including desks, wheels, vehicles, transformers, and fencing. It is not 
known how long this area has been paved. 

Historical records indicate this area was used to store small quantities (1 to 
5 gallons) of hazardous waste between 1959 and 1985. These wastes were stored 
in the southwest corner of the salvage lot and included the following: paints, 
insecticides, asbestos, solvents including trichloroethene (TCE) andmeth:yl-ethyl 
ketone, ammonium hydroxide, sodium sulfide, and mercury. 

1.1.2 Study Area 13 Study Area 13 includes the NTC laundry facility (Building 
1100) and the former location of a boiler house (Building 1101). Study Area 13 
is located in the northwest corner of Area C at Port Hueneme Avenue and Davisville 
Street. Building 1101 was located east of Building 1100 and was demolished 
sometime after 1962. 

Building 1100 was constructed in 1943, and is a single-story, wood-framed 
structure that had always been used as an industrial laundry and drycleaning 
facility, which served the entire military base. The surrounding property is 
paved asphalt, except for small areas east and west of the building that are 
landscaped and grass covered. The paved areas around the perimeter of the 
building include roads and parking lots. Prior to construction of the facility 
in 1943, the land was undeveloped. The laundry was closed in 1995. 

Reportedly, hazardous wastes generated and materials used in the drycleaning 
process had been poorly managed. At the time of the environmental baseline survey 
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(ABB-ES, 1994), there were many containers in the building, ranging in volume from 
5, to 55 gallons that were open and not labeled. The facility had received a ,-. 
Notice of Violation and a citation from the Florida Department of Environmental _ 
Protection (FDEP) for unlabeled and unmanifested waste. 

Wastewater from the laundry machines discharged to the sanitary sewer through 
badly deteriorated drainage trenches in the floor. The floor trenches discharge 
to a single pipe that is connected to a settling-and-surge tank. Due to the 
volume of water discharged in this area, a 30,000-gallon surge tank was installed 
in the mid-1960s. Sludge was removed from this tank annually and disposed of 
through the DRMO. Waste filters from the drycleaningmachines were also generated 
at the facility. Tetrachloroethene (PCE) was separatedfromthe water and filters 
by heating the assemblies in a pressure cooker. The filters were disposed of 
through the DRMO, and the solvent was recycled. In the past, the filters were 
allegedly disposed of in the North Grinder Landfill (ABB-ES, 1994). 

Documented discharges of water contaminated with chlorinated solvents have 
occurred on the property. Discharges of water from the washing machines to Lake 
Druid have also been documented. 

1.1.3 Study Area 14 Study Area 14 includes Building 1102 and the surrounding 
paved and grassed areas. The facility is located off Marvin Shields Avenue in 
the northwest portion of Area C, west of the laundry (Study Area 13). The 
facilities are used for indoor and outdoor storage of salvageable equipment and 
materials, in support of DRMO operations. The facility includes a rectangular, 
one-story, corrugated-steel building constructed on a concrete slab with a gabled 
roof. The surrounding salvage yard is currently asphalt paved. The building was ,n 
originally constructed in 1969. Prior to that time, the area between the base 
laundry (to the northwest) and the current structure was used as a scrap and 
salvage yard. Equipment and materials currently stored at this location include 
office furniture, mattresses, refrigerators, and drycleaning equipment. 

There is documentation of a release of three gallons of PCE from scrap drycleaning 
equipmentin1989. Remediation included the removal and disposal of approximately 
20 drums of contaminated soil and asphalt. However, the exact location of the 
release was not indicated (ABB-ES, 1994). 

1.2 INVESTIGATION SUMMARY. The site-screening investigation conducted at Area 
C included a soil-gas survey, surface and subsurface soil sampling, and the 
installation of 16 monitoring wells to evaluate groundwater. Twelve wells were 
installed to evaluate the shallow surficial aquifer (approximately 15 to 20 feet 
below land surface [bls]). Four wells in the immediate vicinity of the laundry 
were screened at the base of the surficial aquifer, approximately 60 feet bls. 
Saturated soil samples were collected approximately every 6 feet from the interval 
between the shallow and deep wells and analyzed on a field gas chromatograph (GC). 
Combined with the groundwater samples collected from the monitoring wells, these 
data contributed to the evaluation of the surficial aquifer. 

The results of the site screening investigation are provided in detail in the 
Draft Site Screening Report for Groups I and II (ABB-ES, 1995a). ,Volatile organic 
detections are summarized on Figure l-l. PCE and TCE were detected above the - 
Florida Maximum Contaminant Level (MCL) of 3 micrograms per liter (pg/I) in 
several shallow monitoring wells. The highest concentrations of each compound 
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were detected in shallow monitoring well OLD-13-07A, locatedwest of the laundry. 
PCE and TCE were also detected in the deep well OLD-13-OBC, but at concentrations 
below the MCL. Field GC data for soils collected in this vicinity detected PCE 
and TCE in soil approximately 18 feet bls at concentrations of 3,700 micrograms 
per kilogram (pg/kg) and 1,300 pg/kg, respectively. 

Lake Druid was not included in the original site screening investigation. After 
reviewing the site-screening data, the Orlando Partnering Team (OPT) requested 
that surface water and sediment samples be collected from the lake. 

On November 29, 1995, surface water and sediment samples were collected along the 
shoreline of Lake Druid. These samples were analyzed by an offsite laboratory 
by U.S. Environmental Protection Agency (USEPA) Method 8010. These resul.ts are 
also summarized on Figure l-l. PCE, TCE, cis-1,2-dichloroethene (cis-DCE), l,l- 
DCE, and vinyl chloride were detected at these locations. At some locations, TCE 
and cis-DCE were detected in surface water at concentrations greater thanhadbeen 
detected in groundwater collected from the monitoring wells. Vinyl chloride and 
l,l-DCE had not been detected in groundwater. 

OnDecember 11, 1995, additionalsurfacewater and sediment samples were co:Llected 
in Lake Druid approximately 50 west of the locations shown on Figure l-1. The 
water depth was approximately 4 feet. Cis-DCE was detected in surface water 
collected from each deeper location. TCE was also detected in surface water 
opposite sample location 13D/W00201. TCE and PCE were detected in sediment from 
this deeper location, and from the location 50 feet west of sample 13W/D00301. 
Chlorinated solvent concentrations from the locations farther out in the lake were 
generally much lower than at the shoreline, sometimes by two orders of magnitude. 

The PRE for Area C was conducted using the data outlined above. 
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2.0 PRELIMINARY RISK EVALUATION 

The PREs are screening-level evaluations of potential risks that environmental 
analytes may pose to human and ecological receptors. The results of the PREs are 
usedin conjunctionwith other informationgatheredduring site screening tea focus 
future site activities. 

The specific objectives of the PRE are to: 

. review the existing analytical data collected for surface soil, 
subsurface soil, surface water, sediment, and groundwater; 

. characterize the current and potential future land uses and ecological 
status of each site to identify potential human and ecological receptors 
and contaminant exposure pathways; 

. compare the analytical data to available human health and ecol,ogical 
screening guidelines and criteria to identify chemicals that may be 
associated with risks of concern; 

. identify data gaps and make recommendations for future actions. 

Specifically, the PREs at NTC, Orlando, Area C were conducted to aid in 
determining whether or not additional remedial investigations are needed at this 
site. 
This chapter provides a brief summary of the methodology used to conduct the 
Public Health and Ecological PREs (Section 2.1). results of the Public Health and 
Ecological PREs (Section 2.2), and conclusions of the PREs (Section 2.3). 

2.1 PRELIMINARY RISK EVALUATION METHODOLOGY. The human health and ecological 
PREs are generally consistent with methodology provided in the USEPA Re!gion IV 
memorandum "Amended Guidance on Preliminary Risk Evaluations (PREs) for the 
Purpose of Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 1994a). and 
minutes of meetings with USEPA and FDEP concerning PREs (ABB-ES, 1995c). 

In summary, the PREs provide an evaluation of the primary exposure pathways that 
might be expected to contribute substantially to potential human and ecological 
risks associated with exposures to analytes in various media at the site. The 
PREs are conducted by comparing maximum detected analyte concentrations with 
background concentrations and readily available risk screening values. This 
methodology is designed to result in a conservative evaluation that does not 
overlook or dismiss potentially substantial risks. The PRE is most useful in 
determining risks that are not significant, rather than determining the nature 
and magnitude of risks associated with the site. 

The technical approaches used for the public health and ecological I?REs are 
described below in Subsections 2.1.1 and 2.1.2, respectively. 

2.1.1 Public Health PRE The public health PRE is conducted by comparing,maximum 
detected analyte concentrations in groundwater, surface water, sediment, surface 
soil (soil collected O-2 feet bls), and subsurface soil (soil collected. 2 to 10 
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feetbls), in addition to estimated indoor air concentrations of volatile organic 
compounds (VOCs), with readily available screeningvalues including the following: .T 

. risk-based concentrations (RBCs) published by USEPA Region III (USEPA, 
1995a) (all media except surface water) 

. Federal MCLs (USEPA, 199513) (groundwater only) 

. FDEP guidance concentrations (FDEP, 1994) (groundwater only) 

. FDEP soil cleanup goals for military sites (FDEP, 1995) (soils only). 

. surface water screening values (SWSVs) developed by ABB-ES (Appendix B) 

Comparisons to RBCs and SWSVs are expressed through a risk ratio. For analytes 
with maximum concentrations above the background concentration, risk-ratios are 
calculated by dividing the maximum detected analyte concentration by the RBC or 
swsv. Separate risk ratios are calculated for carcinogenic and noncarcinogenic 
effects. Summary risk ratios for carcinogenic and noncarcinogenic effects are 
then calculated by summing the cancer risk ratios for all carcinogenic analytes, 
and the noncancer risk ratios for noncarcinogenic analytes, respectively. 

For groundwater, maximum detected groundwater concentrations are also compared 
directly to MCLs and FDEP criteria. Any analytes with maximum concentrations that 
exceed these values are identified. In addition, because the potential may exist 
for VOCs in groundwater and subsurface soil to volatilize and accumulate in 
structures located on the ground surface above, potential exposures to indoor air - 
were estimated using a VOC migration model (Farmer Model) (Appendix C). The 
estimated indoor air concentrations were then compared with RBCs for ambient air. 
Risk ratios are not-calculated for the comparison to regulatory criteria. 

USEPA Region III RBCs are based on toxicity constants and standard exposure 
scenarios and correspond to fixed levels of risk. For noncarcinogenic chemicals, 
the RBC is based on a hazard quotient (HQ) of 1. For carcinogenic chemicals the 
RBC is based on a lifetime cancer risk of 1~10~~. The standard exposure scenarios 
(residential and industrial) for which RBCs have been developed include the 
inhalation of ambient air and the ingestion of tapwater, fish tissue, and soil. 
For groundwater at Area C, RBCs for tapwater are used for risk screening of 
potential direct contact exposures. Indirect exposures to groundwater VOCs, which 
may volatilize to aboveground structures, are evaluatedwithRJKs for ambient air. 
For surface soils, subsurface soils, and sediments, RBCs for residential soil are 
used. RBCs for tapwater exposures are calculated assuming that children (age l-6 
years) and adults ingest 1 liter or 2 liters per day (L/day) of groundwater that 
has been used as drinking water, respectively, 350 days per year for a combined 
total of 30 years. RBCs for ambient air use the same exposure parameters for 
tapwater exposure, substituting inhalation rates of 12 cubic meters (m3) (child) 
and 20 m3 per day (adult) for water ingestion rates. RBCs for residential soil 
exposures are calculated assuming that children (age l-6 years) and adults ingest 
200 or 100 milligrams per day of soil, respectively, 350 days per year for a 
combined total of 30 years. Dermal and inhalation exposures are not considered 
in the calculation of RBCs. 

:"-W 
For noncarcinogenic analytes, a risk-ratio above 1 indicates that the maximum 
detected analyte concentration exceeds the RBC and, therefore, exceeds a HQ of 
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I, 
1. 

* . . . ..s. $...‘$.'.T I.$.,. 
A noncancer summary risk ratio above 1 mdfcdtes that additive exposures to 

the maximum detected concentrations of all noncarcinogenic analytes exceed a 
hazard index (HI) of 1. An HI less than 1 indicates that noncarcinogenic toxic 
effects are unlikely. HIS greater than 1 indicate non-carcinogenic risk 
associated with potential exposures may be of concern. As the HI increa.ses, so 
does the likelihood that adverse effects might be associated with exposure. 
However, HI values greater than 1 should be interpreted with caution, since the 
toxicities of all analytes are not necessarily additive. The acceptable risk 
level for noncarcinogenic effects is generally an HI of 1 or less (USEPA, 1989), 
although values greater than 1 may also be acceptable. 

For carcinogenic analytes, a risk ratio above 1 indicates that the maximum 
detectedanalyte concentrationexceeds theRBC and, therefore, potential exposures 
may be associated with excess lifetime cancer risk greater than 1~10~~. A cancer 
summary risk ratio above 1 indicates that additive exposures to the maximum 
detected concentrations of all carcinogenic analytes may be associated with an 
excess lifetime cancer risk (ELCR) greater than 1~10'~. The USEPA guidelines, 
established in the National Oil and Hazardous Substances Contingency Plan (NCP), 
indicate that the allowable total lifetime cancer risk due to exposure to the 
analytes at a site, by each complete exposure pathway, is within a range of 1 in 
1 million (1~10~~) to 1 in 10,000 (1~10~~) (USEPA, 1990). These criteria are 
generally based on exposure to a conservative estimate of the average concentra- 
tions of analytes. 

Because Lake Druid surface water is not used as a source of drinking; water, 
comparisons of surface water data with screening values developed for potential 
drinking water exposures are not appropriate. Therefore, surface water sc:reening 
values based on potential swimming exposures were developed by ABB-ES to evaluate 
surface water data. Health-based SWSVs were developed using risk assessment 
methodology consistent with USEPA guidance. SWSVs were developed for a child (age 
1-6) and adult resident that are assumed to be exposed to surface water through 
incidental ingestion and dermal contact for 2.6 hours per day, 45 days pier year, 
for 30 years. Using the ratio method described below, SWSVs were calculated for 
Che surface water concentrations associated with 1~10~~ excess lifetime cancer 
risk with an HI of 1. The risk assessment spreadsheets, including documentation 
of exposure parameters and presentation of SWSV calculations, are provided in 
Appendix B. 

Surface water Risk Tarcret Risk 
Surface water Concentration swsv (1) 

where: Surface water risk is the ELCR or HI calculated in the risk spreadsheets 
(Appendix B), and 
Target Risk is ELCR - 1~10~~ or HI = 1 

For each analyte, the lower of the calculated screening concentrations for cancer 
or noncancer risk was selected as the final SWSV. 

2.1.2 Ecological PRE The ecological PRE is conducted by comparing the maximum 
concentrations of analytes detected in surface water, sediment, and surEace soil 
(soil collected O-2 feet bls) with readily available screening values. Since 
ecological receptors are typically not exposed to subsurface soils (soils 
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collected deeper than 2 feet), this medium is not evaluated in the ecological PRE. 
Likewise, ecological receptors do nothave directcontactexposures to groundwater ,Y+X 
and, therefore, this medium is not evaluated. 

The ecological PRE for surface water is conducted by comparing maximum detected 
concentrations of analytes in surface water with surface water screening values 
based on water quality criteria for the protection of aquatic organisms. The 
ecological PRE for sediment is conducted by comparing' maximum detected 
concentrations of analytes in sediment with sediment screening values based on 
sediment quality criteria for the protection of aquatic organisms. The ecological 
PRE for surface soil is conductedby comparing the maximumdetected concentrations 
of analytes in surface soil with surface soil screening values developed to 
protect terrestrial vertebrate receptors, plants, and invertebrates. For all 
media, analytes that are detected at maximum concentrations above the background 
concentrations and above the screening values are identified. 

Surface water screening values include the following: 

. Federal Ambient Water Quality Criteria (USEPA, 1986), 

. USEPA Region IV Chronic Freshwater Quality Screening Values (USEPA, 
1994b), and 

. Florida Class III Fresh Water Standards (Florida Administrative Code, 
Chapter 62-302, 1995). 

Sediment screening values include the following: f----a 

. Sediment Quality Criteria (SQC) for the protection of Benthic Organisms 
(USEPA, 1988) 

. USEPA Region IV Sediment Screening Values for Hazardous Waste Sites 
(USEPA, 1994c) 

. Florida Sediment Quality Guidelines (SQG) (MacDonald, 1994) 

. Ontario Ministry of Environment SQG; lowest effect levels (Persaud et 
al., 1992). 

The lesser of the surface water and sediment screening values provided by each 
of these sources are used as the aquatic screening values to evaluate surface 
water and sediment data at Area C. 

USEPA Region IV does not specify a methodology for assessing surface soil 
exposures to ecological receptors (USEPA, 1994a), and no State or Federal 
standards or guidelines exist for surface soil exposure. Therefore, this exposure 
pathway is evaluated through comparison of maximum analyte concentrations in 
surface soil with Protective Contaminant Levels (PCLs) for terrestrial vertebrate 
receptors (calculatedby ABB-ES), phytotoxicitybenchmarkvalues for plants (Hill 
and Suter, 1994; Hulzebos et al., 1993), and invertebrate toxicity benchmark 
values for terrestrial invertebrates (Neuhauser, 1985; and others). This method 
of evaluation has been reviewed by the U.S. Army, Massachusetts Department of ,5----X 
Environmental Protection, regulators in USEPA Regions I and IV, and the FDEP. 

NTC-OU4. Wkp 

PMW.04.96 An-A-8 



The PCLvalue is calculated using a foil-d-w&b model, which assumes that terrestrial 
vertebrate receptors could be exposed to analytes in surface soil through 
incidental surface soil ingestion and food-chainuptake (e.g., ingestionof plants 
and invertebrates exposed to the soil). PCLs are calculated for receptors that 
could potentially occur at Area C, including the short-tailed shrew, the white- 
footed mouse, and the American Robin. The lowest PCL value for these three 
receptors is selected as the screening value to evaluate surface soil data.. This 
value is expected to be protective of the population of terrestrial vertebrate 
receptors that could potentially be exposed to the surface soil at Area C. 

2.2 PRELIMINARY RISK EVALUATION RESULTS. The results of the human health PRE 
are presented in Appendix A, Tables A-l through A-5, and discussed in Subsection 
2.2.1. The results of the ecological PRE are presented in Appendix A, Tables A-5 
through A-8, and discussed in Subsection 2.2.2. 

2.2.1 Human Health Preliminary Risk Evaluation This PRE identifies potential 
risks that may be associated with current and potential future exposures to 
groundwater associated with Area C, surface soil, and subsurface soil collected 
at Area C, and surface water and sediment collected at Lake Druid. Sample 
locations for these media are presented on Figure l-l. 

Although not part of Area C, a small area of Lake Druid adjacent to Area C was 
sampled (Figure l-l). Data collected during the site investigation suggest that 
groundwater associated with Area C may be discharging to Lake Druid, located 
approximately 300 feet downgradient of the site. Analytical data for surface 
water and sediment samples collected in the vicinity of the potentialgroundwater 
discharge area substantiate site-screening results. Therefore, surfacewater and 
sediment samples collected in this portion of Lake Druid are included in the PRE. 

Under current land use, there are no direct contact exposures to surface soil and 
subsurface soil, since samples were collected from beneath a paved area and there 
are no excavation activities presently occurring which could result in potential 
exposures. Groundwater associated with Area C is not used as a source of 
residential or industrial water and, therefore, there are no direct contact 
exposures. However, because the depth to groundwater is relatively shallow (i.e., 
approximately 6 feet), there may be potential for volatile contaminants, in the 
groundwater to volatilize into aboveground structures; exposures to contaminated 
air could potentially occur. As discussed above, surface water is not used as 
a source of drinking water. Swimming is unlikely in the area of Lake Druid that 
was sampled because the area abuts U.S. Navy property, is not readily accessible 
to residents living on the lake, and does not present an attractive place for 
swimming (e.g., the area appeared "stagnant" and filled with aquatic vegetation). 
However, to provide a conservative evaluation of risks associated with potential 
exposures to surface water and sediment, swimming exposures were evaluated. 

Under future land use, it is assumed that groundwater associated with this site 
could be used as a source of residential drinking water; exposures could occur 
through ingestion, dermal contact, and inhalation of volatiles. If the pavement 
was removed, surface soils could be made accessible for direct contact e.xposures 
(i.e., incidental ingestion, dermal contact, and inhalation of dust and vapors). 
If construction activities were to take place, subsurface soils could be re- 
located to the surface; direct contact exposures could occur through incidental 
ingestion, dermal uptake, and inhalation of vapors and dust. 
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Groundwater. Appendix A, Table A-l presents the results of the human health PRE 
for groundwater. The summary cancer risk ratio is 1,300. This indicates that 
additivepotentialexposuresto themaximumdetectedconcentrations ofcarcinogen- 
ic analytes in groundwater might be associatedwith an excess lifetime cancer risk 
as high as 1~10'~ (1 in 1,000). The analytes contributing the largest percentage 
to the cancer risk ratio include tetrachloroethylene and arsenic. Risk ratios 
for these analytes are 620 and 610, respectively, which correspond to estimated 
cancer risks of 6x10-' for each analyte. The maximum detected concentrations of 
trichloroethene and beryllium also exceed RBCs by factors of more than 10, 
corresponding to estimated cancer risks between 1~10-~ and 1~10~~. Maximum 
detected concentrations of tetrachloroethylene, trichloroethene, and bis(2- 
ethylhexyl)phthalate also exceed Federal MCLs and FDEP guidance concentrations. 

The summary noncancer risk ratio for groundwater is 5.6 (Appendix A, Table A-l). 
The individual risk ratios contributedby arsenic (2.5) and antimony (1.2) account 
for approximately one-half of the summary noncancer risk ratio. The maximum 
detected concentration of antimony exceeds the MCL and the FDEP guidance 
concentration. The maximum detected concentrations of aluminum and iron exceed 
secondary MCLs, which are promulgated for aesthetic or economic reasons (not 
health-based), and FDEP guidance concentrations. The maximum dete,cted 
concentration of sodium exceeds the Federal health advisory and the FDEP guidance 
concentration. 

The PRE for potential exposures to estimated indoor air VOC concentrations is 
presented in Appendix C. Of the three VOCs detected in well OLD-13-CIA (which 
is the well adjacent to the abutting residential property), estimated indoor air 
concentrations of two VOCs (tetrachloroethylene and trichloroethene) exceed RBCs f 
for ambient air. The summary cancer risk ratio is 66, with ratios for 
tetrachloroethylene andtrichloroethene of 58 and8.3, respectively. These ratios 
correspond to estimated cancer risks of 6~10~~ and 8x10m6, respectively. The 
summary noncancer risk ratio is less than 1. 

Surface Water. Appendix A, Table A-2 presents the public health PRE for surface 
water. The summary cancer risk ratio is 28. This indicates that additive 
potential exposures to the maximum detected concentrations of carcinogenic 
analytes in surface water might be associated with an excess lifetime cancer risk 
as high as 3~10~~ (3 in 10,000). The analyte contributing the largest percentage 
to the cancer risk ratio is vinyl chloride. The risk ratio for this analyte is 
19, which corresponds to estimated cancer risks of 2~10~~. 

The summary noncancer risk ratio for surface water is 0.3 (Appendix A, Table A-2). 
The majority of this risk is contributed by cis-1,2-dichloroethene, which was 
detected at a maximum concentration of 1,100 pg/,P. 

Sediment. Appendix A, Table A-3 presents the public health PRE for sediment. 
The summary cancer risk ratio is 0.31. This indicates that additive potential 
exposures to the maximum detected concentrations of carcinogenic analytes in 
sediment might be associatedwith an excess lifetime cancer risk as high as 3x10-'. 
The analyte contributing the largest percentage to the cancer risk ratio is vinyl 
chloride, with a cancer risk ratio of 0.2 (corresponding to an estimated cancer 
risk of 2x10-'). 
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The summary noncancer risk ratio for"%d?&%~'f‘s 0.03 (Appendix A, Table A-3). 

'1 The majority of this risk is contributed by cis-1,2-dichloroethene, which was 
detected at a maximum concentration of 23,000 mg/kg. 

Surface Soil. Appendix A, Table A-4 presents the public health PRE for surface 
soil. The summary cancer risk ratio is 1.4. This indicates that adlditive 
potential exposures to the maximum detected concentrations of carcinogenic 
analytes in surface soil may be associated with excess lifetime cancer risk as 
high as 1~10'~. No analytes are associated with individual cancer risk ratios 
above 1. Only arsenic was detected at a maximum concentration above the Florida 
Soil Cleanup Goals (SCGs). However, the maximum detected concentration is below 
the background concentration. 

The summary noncancer risk ratio for surface soil is 0.38 (Appendix A, Table A-2). 
The maximum detected concentration of arsenic exceeds the SCG, but is below the 
background concentration. 

Subsurface Soil. Appendix A, Table A-5 presents the results of the human health 
PRE for subsurface soil. The summary cancer risk ratio is 11. This indicates 
that additive potential exposures to the maximum detected concentrations of 
carcinogenic analytes in subsurface soil may be associated with excess Lifetime 
cancer risk as high as 1~10~~. The analytes contributing the largest percentage 
to the cancer risk ratio include arsenic, beryllium, and Aroclor-1260. Risk 
ratios for these analytes are 6, 3.3, and 1.3, respectively, which correspond to 
estimated cancer risks between 1~10~~ and 1~10-~ for each analyte. The lmaximum 
detected concentration of tetrachloroethylene exceeds the leaching SCG. 

The summary noncancer risk ratio for subsurface soil is 2.3 (Appendix A, Table 
A-3). The individual risk ratio contributedby totalpetroleumhydrocarborts (TPH) 
(1.6) accounts for- the majority of the summary noncancer risk ratio. The 
screening value for TPH is not an RBC, but rather a risk-based screening value 
developed by ABB-ES for potential exposures to gasoline in soil. Since volatile 
compounds typically associated with gasoline, which are more toxic than heavier 
petroleum compounds, were not detected in the subsurface soil at this site, this 
screening value is conservative for this site. 

There are several sources of uncertainty associatedwith the humanhealth I?RE that 
should be kept in mind when interpreting the results. Among those that may 
influence the results most substantially are described below. 

. No evaluation of potential groundwater direct-contact inhalation 
exposures: Tapwater RBCs account for ingestion intakes only, and do not 
address additional exposures that may occur to VOCs through inhalation 
and dermal contact during bathing or dishwashing activities. Although 
ingestion exposures often represent a greater percentage of the total 
exposure, not evaluating potential inhalationexposures fromgroundwater 
results in underestimation of potential risk for volatile compounds. 

. Estimated indoor-air concentrations: Indoor-air concentrations were 
estimated to provide a preliminary evaluation of the potential exposures 
that might occur if VOCs in groundwater and subsurface soil migrated as 
vapor and accumulated in overlying structures, specifically the 
residences adjacent to Area C. For this reason, groundwater VOC 
concentrations detected in well OLD-13-OlA were used to (estimate 
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potential indoor air concentrations. This well was selected to represent 
groundwater concentrations because it is located closest to the 
residences and, lacking more sufficient data, provides the best estimate 
of potential concentrations associated with this exposure pathway. 
However, it is unknown whether or not VOC contamination is present under 
the residential area. This, in addition to several other variables such 
as potentialVOC concentrationingroundwater, depth to groundwater, soil 
moisture and porosity, and building construction details, lends 
considerable uncertainty to this evaluation. 

. Potential exposures to surface water and sediment in Lake Druid: 
Exposures to Lake Druid surface water were evaluated for potential 
swimming activities by a resident living on the lake. Evaluation of this 
exposure scenario represents a conservative approachbecause it is based 
on activities that would result in a reasonable maximum exposure to 
surface water. Potential exposures to surface water from fishing and 
boating activities would be considerably lower, as VOCs do not substan- 
tially accumulate in fish tissue, and inhalation exposures to VOCs in 
surface water and sediment would be lower than surface water ingestion 
and dermal contact exposures. However, risks for these potential 
exposures would be additive to risks for swimming exposures. 

Evaluation of the maximum detected analyte concentration: Developing 
summary risk estimates using maximum 'detected analyte concentrations 
provides a conservative evaluation, as it is unlikely that a receptor 
would be simultaneously exposed to all sample locations associated with 
maximum detectedconcentrations. Evaluationofthe average concentration /---h , 
or 9Sth percent upper confidence limit (UCL) on the arithmetic mean 
concentration results in lower and more realistic risk estimates. 

No evaluation ofpotentialnoncancer risks fromexposures to carcinogenic 
analytes: With the exception of arsenic, published RBCs are based on 
either a noncancer or cancer endpoint, dependinguponwhichbasis results 
in a lower (more protective) RBC; chemicals with RBCs based on a cancer 
endpoint are not included in the noncancer risk evaluation. Because all 
chemicals have an inherent noncancer (systemic) toxicity, excluding 
carcinogenic chemicals frpm the noncancer risk evaluation results in an 
underestimation of potential noncancer risk. 

. Relative contribution of background to the risk estimate: For some 
inorganic analytes such as arsenic and beryllium, background concentra- 
tions exceed RBCs. The background groundwater arsenic concentration, 
for example, contributes approximately 18 percent of the estimated risk. 
This suggests that estimated risks for these analytes are not entirely 
attributable to site-related contamination. 

2.2.2 Ecolonical PreliminarvRisk Evaluation This PRE identifies potential risks 
that may be associated with exposures to surface soils collected at Area C and 
surface water and sediment collected at Lake Druid. Sample locations for these 
media are presented on Figure l-l. 

Data collected during the site investigation suggest that groundwater associated /--x 
with Area C may be discharging to Lake Druid, located approximately 300 feet ' 
downgradient of the site, Analytical data for surface water and sediment samples 
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collected in the vicinity of a potent& discharge area substantiate site- 
screening results (Figure l-l). Therefore, although the portion of Lake Druid 
adjacent to Area C is not considered part of Area C, it is included in this PRE 
to determine if contamination potentially associated with Area C poses a risk to 
aquatic receptors. 

Surface soils were collected from an area that is presently covered by pavement. 
Therefore, terrestrial vertebrate, plant, and invertebrate receptors are not 
currently exposed to surface soils at Area C. The surface soil risk evaluation 
provides an estimate of potential risks that may be present if the pavement in 
this area was to be removed in the future, allowing for direct contact with the 
soils. 

Surface Water. Appendix A, Table A-6 presents the results of the ecological PRE 
for surface water. Of the six chlorinated VOCs detected in surface water, only 
the maximum detected concentration of trichloroethene exceeds the surface water 
screening value. Maximum concentrations of four other VOCs do not exceed 
screening values, and a screening value is not available for vinyl chloride. 

Sediment. Appendix A, Table A-7 presents the results of the ecological PRE for 
sediment. No screening values are available for any of the six chlorinated VOCs 
detected in sediment. Therefore, data reported for sediment cannot be directly 
evaluated. A method of indirectly evaluating potential sediment impacts is 
discussed below. 

The presumed source of the VOCs in surface water and sediment is groundwater, 
which discharges through the sediments and into the surface water of the lake. 
As groundwater discharges, some amount of each contaminant may sorb to sediment 
particulates, while the rest remains free in the pores between sediment 
particulates (i.e., -the sediment porewater). The fraction of contaminant within 
the sediment porewater is generally considered to be more bioavailable than the 
fraction that is sorbed to sediments (USEPA, 1988). If it is assumed ,that all 
of the contaminants in groundwater are contained within the porewater (i.e., that 
none are sorbed to the sediment particulates), then groundwater concentrations 
may be representative of sediment porewater concentrations. Comparing these 
estimated sediment porewater concentrations to screening criteria provides an 
estimate of potential risks to aquatic organisms in sediments at the point of 
groundwater discharge. 

A comparison of maximum groundwater concentrations (presented previously in 
Appendix A, Table A-l) with surface water screening values (presented in Appendix 
A, Table A-6) indicates that of the three VOCs detected in both groundwater and 
sediment (cis-1,2-dichloroethene, tetrachloroethylene, andtrichloroethene), only 
the maximum detected groundwater concentration of tetrachloroethylene (680 pg/L) 
exceeds the surface water screening value (84 pg/L). However, this evaluation 
does not consider potential exposures to porewater concentrations of l,l- 
dichloroethene, trans-1,2-dichloroethene, and vinyl chloride. These VOCs, which 
may result from chlorinated ethene degradation, were detected in sedimentbutnot 
ingroundwater and, therefore, the potentialporewater concentrations are unknown. 

Surface Soil. Appendix A, Table A-8 presents the results of the ecological PRE 
for surface soil. No organic analytes were detected at maximum concentrations 
above terrestrial PCL, plant, or invertebrate screening values. No inorganic 
analytes were detected at maximum concentrations above PCL values. Plant 
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screening values are exceededby the maximum detected concentrations of aluminum, 
chromium, and zinc. The maximum concentration of copper exceeds the invertebrate n 
screening value. 

The screening values for aluminum, copper, and zinc are exceeded by factors of 
less than two, whereas the chromium screening value is exceeded by a factor of 
four. However, plant screening values for aluminum and chromium are based on 
background soil concentrations because the published literature-based screening 
values are below the soil background concentrations for Area C. Plants that may 
occur in the vicinity of this site would not be adversely affected by background 
concentrations of these inorganic analytes. Although the concentrations at which 
phytotoxicitymay occur are unknown, it is unlikely that plants wouldbe adversely 
affected by exposures to concentrations slightly above background. Likewise, it 
is unlikely that plant and invertebrate exposures to zinc and copper concentra- 
tions, respectively, that are slightly above the screening values would adversely 
affect plants and invertebrates. 

2.3 PRELIMINARY RISK EVALUATION CONCLUSIONS. Conclusions of the public health .., ., 
and ecological PREs are presented below. 

. Under current land-use conditions, a potential may exist for VOC vapor 
migration from groundwater and subsurface soil to ambient air in above- 
ground residential structures. Potentialcancerrisksbasedonestimated 
indoor air concentrations for atheoreticalstructure 1ocatedontheArea 
C boundary adjacent to the residential area are within the USEPA accept- 
able cancer risk limits, but are greater than 1~10~~. However, K-X 
additional data are required to determine the nature and extentofpoten- 
tial groundwater and subsurface soil contamination in the vicinity of 
the residential property. 

. Potential human receptor exposures to tetrachloroethylene, trichloro- 
ethene, arsenic, and beryllium in groundwater used as a residential 
source of water may pose cancer and noncancer risks above USEPA 
acceptable risk levels. 

. Maximumdetectedconcentrations oftetrachloroethylene, trichloroethene, 
and arsenic in groundwater, arsenic in surface soil, andtetrachloroeth- 
ylene, arsenic, andberyllium in subsurface soil exceed Federal and State 
regulatory criteria. 

Based on available sampling and analytical data, potential exposures to 
VOC contamination in surface water and sediment from recreational 
swimming do not pose cancer and noncancer risks above USEPA acceptable 
risk levels. Cancer risks associated with potential surface water 
exposures are greater than 1~10~~. However, these risk estimates do not 
consider additive exposures from other surface water and sediment 
exposure pathways that could potentially exist. 

. It is unlikely that the populations of terrestrial vertebrate, plant, 
and soil invertebrate receptors wouldbe adversely impactedbypotential 
future exposures to surface soils at Area C. /-T-t 
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. It is unlikely that the populat&'of aquatic receptors occurring in 
Lake Druid would be adversely impacted by potential exposures to VOCs 
in surface water and sediment in the area of suspected discharge. 
However, potential risks associated with sediment exposures c0ul.d only 
be qualitatively evaluated, and this represents an uncertainty. 

. The human health and ecological PREs for surface water and sediment are 
limited. Surface water and sediment sampling in Lake Druidwas confined 
to an area of suspected groundwater discharge, and samples were analyzed 
for chlorinated VOCs only. Risks were evaluated for the data available 
and, therefore, are representative of potential exposures to a limited 
number of analytes in a defined area of the lake. The potential presence 
of contamination in other areas of Lake Druid has not been well 
characterized. Although supplemental samples collected at locations 
approximately 50 feet further into the lake from the original sampling 
points contained substantially lower concentrations of chlorinatedVOCs 
(i.e., less than 50 parts per billion), the characteristics of 
groundwater discharge into Lake Druid have not been fully established. 
Risks associated with other areas of potential groundwater discharge and 
other chemicals have not been evaluated. 

. There are no human or ecological receptor direct contact exposures to 
groundwater and subsurface soil at Area C under current land-use 
conditions. 
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APPENDIX A 

PRELIMINARY RISK EVALUATION TABLES 



-J 
TABLE A- 1 

Human Health Preliminary Risk Evaluation of Groundwater ’ 

Area ‘C’ 
Naval Traintng Center 

Orlando. Florlda 

Frquwrcy UaIllItUllI 6aCkQroUnd Marlmum USEPA Risk Federal Maxlmum FDEP Msxlmum 
ANALYTE of D.fected Concenfraflon ’ Exceeda Region Ill Ratlo l MCI.’ Exceed* Quldancr Excwda 

Delecllon ’ Concentrallon __ , Bsclqround? RLIC ’ Federal UCL 1 Concenlralion r Quid. Cone. 7 ..--- _--- -~_.- 

CARCINOQENIC EFFECTS 
VOLATILE8 @g/L) 
Chloroform 31 16 02 ND YES 0.15 1.3 100 NO 1 6 NO 
Methylen@ chlorldo 1 I 18 2 ND YES 4.1 0.49 5 NO I 6 NO 
lebachiororlhyleno It/ Ill 880 ND YES 1.1 818 5 YE8 I 3 YES 
Trichloromlhwe 01 18 52 ND YES 1.6 33 5 YES I 3 YES 

SEMIVOLATILES &g/L) 
Chr(2 -Elhylhoxyl) phlhslslo 3/ 18 33 ND YES 4.0 e.9 6 YES * 8 YES 

INORQANICB &Q/L) 
Arsenic ai 18 27 6 5 YES 0.045 813 SO NO . SO NO 
Beryllium 71 18 1.1 ND YES 0.010 68 4 NO . 4 NO ____- 

SUMMARY CANCER RISK RATIO: 1300 

NON-CARCINOGENIC EFFECTS -. 
VOLATtLEI @o/L) 
1.2 -Diohloroelhane (cir) 51 18 38 ND YES 61 0.62 70 NO 0 70 NO 
Xyleno (total) II 18 o.oe ND YES 12,000 0.0000050 10.000 NO ’ 10000 NO 

SEYIVOLATILEI @g/L) 
DimothylphthalaIo 
Phenol 

II ill 1 ND YES 370.000 0.000002? NA NA ’ 70000 NO 
11 18 1 ND YES 22.000 0.000045 NA NA I 10 NO 

INORGANIC8 @g/L) 
Alumlnum $51 18 17300 4067 YES 37,000 0.47 200 YES * 200 YES 
Antimony 41 18 17.8 4.1 YES 15 l.l? 6 YES . 0 YES . 
Araenlc a/ 18 27.0 5 YES 11 2.51 SO NO ‘ SO NO 
Barlum 161 18 145 31.4 YES 2.800 0.056 2,000 NO . 2000 NO 
Cndmium 11 18 3.2 5.6 NO 18 NE 5 NO . 5 NO 
Calclun 161 18 125000 36830 YES 1.055.3Qe 0.12 NA NA NA NA 
Chromium 21 1e 20.8 7.0 YES 180 0.12 100 NO . 100 NO 
CopP*r 11 I8 47.8 5.4 YES 1.500 0.032 1,300 NO . ~000 NO 
Iron la1 18 2010 1227 YES 11.000 0.18 300 YES l 300 YES 
Load II 18 2.1 4 NO 15 NE 15 NO ‘ 15 NO 
Magnrrlum 1st ld 5030 4560 YES 118.807 0.042 NA NA NA NA 
Mangansso 181 16 32 8 17 YES 180 0.18 SO NO . SO NO 
MfiWWy 31 18 0.14 0.12 YES 11 0.013 2 NO . 2 NO 
p??!asr!um la/ 18 3730 5400 NO 287.018 NE NA NA NA NA 

Seieniun 31 ‘8 5.5 ‘3.7 NO I!30 NE SO NO I 50 NO 
Silva 21 18 3.6 ND YES la0 0.020 . 100 NO 
Sodium lit1 10 41800 18222 YES 390.022 0.11 ’ 180000 NO 
Vanadium 121 II 16.9 20.6 NO 280 NE e 40 NO 
Zinc 101 II 24.4 4 YES 11 .ooo 0.002 . 5000 NO 

WATER ~UALIYY PARAMEYE~~~ @g/L) 
ToteI Surpendmi Solids 21 8 108 ND YES NA NA NA NA 

8UMMARY NON-CANCER RISK RATIO: 6.0 



TABLE A- 1 
Human Health Preliminary Risk Evaluation of Groundwater ’ 

Area ‘C’ 
Naval Training Cenler 

Orlando. Florlds 

ANALYTE 
Frequency Uaxlmum Background Maximum USEPA Rlak FMleral Msxlmum FDEP Marlmum 

01 Detecled ConcsnIration l Exceeds ftegion III Ratio l MCL’ Excmadx Quldmco Excomdx 
DetectIon * Concentrallon Bsckgr ound? RBC ’ Federal MCL 1 Concsnlratlon r Quid. Cont. 7 .--__ - 

NOTES: 
’ Based on analyticat data for thefollow*lng lampIe idontliers: 12GOOlOl TO 12G00401. 13GOOlOl TO 13000801 (duplicate al 13QOOlOl). 14000101 TO 14GOO401. 14000302 (dupllcato al 14GOg401) 
’ Frequency 01 Detection Ia aqua1 lo Iho number d samples in which the anslyte is detected in relation to the told “urnbar ot rampler. 
’ The background sereaning vsluo Ir twice lhe avaaga of dotacted concenkations lor Inorganic analytas. For organic analytr. valuer (Y@ the mean cl data&d 

concontationr. prorented for comprviron purpose8 only. 
*Values =o from USEPA Region Ill ABC t&l*. Octcber 20. 1995 (USEPA. 19QS). 

RBCo ~1. lor tap water and arm bared on II hazard quotient 01 1 or an QXC~SS lletime cancer risk of 1 in I milllon. 
Arsanio Is bvduated as a carcinogen and a non-carcinogen. 
Valuator chromium based on chromium VI. 
Valuer for l rs~ntlal nutrlentr (calclun. msgnsslum. potassium. srd sodium) are based on Racomended Dslly AlloWAnCes (TWA*). and are dorlvod by ABB-ES. 
MC II not avalable for Iaad: value la the treatment trchnlque sctlon limrt for lead in drlnking water distribution ryrtsmr ldentlied In the 
Drinking Water Standard8 and HOAlth Advisaior (USEPA. 1095). 
Valuelor rn.rcury based on InorganIc mercury. 

‘The risk ratlo is equal to the maxlmum detected anslyts concentration divided by the USEPA Region Ill RBC. Rink rstior are calculated for anlayter 
with a maximum detected concsnbatlon greater than th@ background concentabon. 
A rummary cam% risk ratio of 1 roughty corresponds to •XC~SI lifetime cancer risk of 1x10~‘; a rummary non-cancer rlrk rat10 ~4 1 roughly 
corroaponda to a hazjad Index of 1. These rabor tend to overestimate riska. since they rx@ based on maximum detected concenbstionr. 

‘Fadoral MCLpubllrhod In Drinking Wstr Regulations and Health Advisories. May 1995 (USEPA. 1895). 
Currant MCLI lirtod for bromodichloromothano srxl chlordorm. 1994 Proposed rule lor disinfectants and di#lnlection byproductr: told 
for all tlhalomothanea combined cannot l xceod SO ppm. 
Value for alumlnum Ir 8 rucondary MCL and represontr Iho upper limit of the range (50 - 200 pg/L). 
V~lualor coppw Is tha reamm’tt Iochnlque action level; Ihe rscondary MCL is 1000 pg/L. 
Valuolor Iron IO r~ rmcondary MCL. 
Vsluofor lead Is lhr acllon lovd blggsring tr*atm*nl techniques. 
Vsluolor msnganer* I* a rocondary MCL. 
Value for rllvr Is a 8ocondary MCL and a litrtlme health advisory. 
Vahmfor rodlum Is a health advisory guldelino value. 
Vsluafor xlnc Is II lilolbno,health advisory; the secondary MCL is 5000 pg/L. 

‘Florida Department d EnvlronmentalProtoction Groundwater Standards, June 1904. 
* FDEP Primary Standard 
* FDEP Guldancr Conconbation 
NA - Not AvailablolNol Applicable 
ND I Not DotecM 
NE I Not Evalualad 



Human Health Preliminary Risk Evaluation of Surface Water ’ 

Area ‘C’ 
Naval Tralning Center 

Orlando, Florida 

ANALYTE 

CARCINOGENIC EFFECTS 
VOLATILES @g/L) 
1 ,I - Dlchloroethene 
Tetrachloroethylene 
Trlchloroethene 
Vinyl chloride 

Frequency Maximum Background Maximum Risk 
of Detected Concentration ’ Exceeds swsv ’ Ratio li 

Detection z __ Concentration Background? 

II 5 t.9 NO YES 1.3 1.5 
21 5 9.4 ND YES 4.7 2 
31 5 370 ND YES 64.9 6.70 
21 5 15 ND YES 0.6 19 

SUMMARY CANCER RISK RATIO: 26 

NON-CARCINOGENIC EFFECTS 
VOLATILES &g/L) 
1.2 - Dlchloroethene (cis) 31 5 II00 ND YES 3667 0.30 
1,2 - Dichloroethene (trans) 21 5 12 ND YES 3750 0.0032 

SUMMARY NON-CANCER RISK RATIO: 0.30 

. 

i>,: 
* . 

NOTES: 
’ Based on analytical data from the following sampling locations: l3WlDOOlOl to 13WIDOO501. 
* Frequency of Detection Is equal to the number of samples In which the analyte is detected in relation to the total number of samples. 
a The background screenlng value Is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected 

concentrations, presented for comparison purposes only. 
’ ’ Values have been calculated by ABB-ES In accordance with USEPA Region IV risk assessment guidance, and are based on child and adult resident ingestion 

and demal contact exposures to surlace water during swimming. Screening values are based on a target cancer risk of 1x10-@or a target HI of I, and were calculated using 
the followlng equality: [(Maximum surface water concentration) / (Total resldent cancer risk (or child HI for non-cancer risk)) - [(Screening value) / (Target risk)J 
Screenlng values are presented in Table A-4. 

’ The risk ratio is equal to the maximum detected analyte concentration divided by the screening value. Risk ratlor are calculated lor anlayter 
with a maxlmum detected concentration greater than the background concentration. 
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-‘: a summary non -cancer risk ratlo of 1 roughly 
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations. 

NA = Not Available/Not Applicable 
ND = Not Detected 



TABLE A-3 
Human Health Preliminary Risk Evaluation of Sediment ’ 

Area ‘C’ 
Naval Tralnlng Center 

Orlando. Florida 

ANALYTE 
Frequency Maximum Background Maximum USEPA Risk 

of Detected Concentration a Exceeds Region III Ratio a 
Detection J Confjentration Background? RBC ’ 

CARCINOGENIC EFFECTS 
VOLATILES (mg/Kg) 

1 8 I- Dlchloroethene 
Tetrachloroethylene 
Trlchloroethene 
Vinyl chloride 

21 5 0.021 4 ND YES 1.1 0.019 
31 5 0.19 ND YES 12 0.0156 

41 5 4.2 ND YES 56 0.07 
21 5 0.069 ND YES 0.34 0.22 

SUMMARY CANCER RISK RATIO: 0.31 

NON-CARCINOGENIC EFFECTS 
WOLATILES (mg/Kg) 
I,2 - Dlchloroethene (cis) 
f,2 - Dlchloroothene (tranr) 

41 5 23 ND YES 760 0.029 

21 5 0.26 ND YES 1600 0.0001fJ 
SUMMARY NON-CANCER RISK RATIO: 0.030 

NOTES: 
’ Based on analytical data from the following sampling locatlons: l3W/DOOlOl to 13W/D00501. 
* Frequency of Detection Is equal to the number of samples In which the analyte Is detected In relation lo the total number of samples. 
*The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, 

values are the mean of detected concentrations, presented for comparison purposes only. 
’ Valuer are from USEPA Region III RBC table, October 20, 1995 (USEPA, 1995). 

RBCs are for residential soil and are based on a hazard quotient of 1 or an excess lifetime cancer risk of 1 In 1 million. 
’ The risk ratio is equal to the maximum detected analyte concentration divlded by the USEPA Region Ill RBC. Risk ratlos are calculated for anlaytes 

with a maximum detected concentration greater than the background concentration. 
A summary cancer risk ratlo of 1 roughly corresponds to excess lifetime cancer risk of txlO-‘; a summary non-cancer risk ratio of 1 roughly 
corresponds to a hazard Index of 1. These ratios tend to overestimate riska, since they are baaed on maximum detected concentrations. 

NA = Not AvallablejNot Applicable 
ND = Not Detected 
NE - Not Evaluated 



Human Health Preliminary Risk Evaluation of Surface Soil ’ 

Area l C* 

Naval Training Center 
Orlando. Fiorlda 

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum 
ANALYTE of Detected Concentration a Exceeds Region Ill Ratio ’ SCG ’ Exceeds 

Detection * Concentration Background? ABC ’ SC0 7 

CARCINOGENIC EFFECTS 
VOLATILE ORGANIC COMPOUNDS (me/kg) 
Tetachloroethylene 31 10 0.011 -ND YES 12 0.00092 ’ 0.03 NO 

SEMIVOLATILE ORGANtC COMPOUNDS (me/kg) 

Benro (a) anthracene II 10 0.11 ND YES 0.66 0.13 1.4 NO 
Bento (b) fluoranthene 1 I 10 0.22 ND YES 0.66 0.25 1.4 NO 
Benzo (k) fluoranthene 1 I 10 0.16 ND YES 6.6 0.020 14 NO 
Chrysene I/ 10 0.2 ND YES 68. 0.0023 140 NO 
lndeno (1,2,3-cd) pyrene II 10 0.14 ND YES 0.86 0.16 1.4 NO 

PESTICIDES/PCBs (mg/kg) 
4,4.-DDE 21 10 0.0056 ND YES 1.9 0.0031 3 NO 
4,4’-DDT 31 10 0.017 ND YES 1.9 0.0089 3.1 NO 
Chlordane-alpha 11 10 0.0016 ND YES 0.49 0.0037 0.8 NO 
Chlordane-gamma 1 I to 0.0016 ND YES 0.49 0.0033 0.6 NO 

INORGANICS (mglkg) 
Arsenic 41 10 0.84 1 NO 0.43 NE 0.7 YES 
Beryllium 21 10 0.13 0.09 YES 0.15 0.87 0.2 NO 

SUMMARY CANCER RISK RATIO: 1.4 

NON-CARCINOGENIC EFFECTS 
VOLATILE ORGANIC COMPOUNDS (mg/kg) 
Acetone 21 10 

SEMIVOLATILE ORGANIC COMPOUNDS (mglkg) 
‘3enro (g.h,i) perylene I/ 10 
‘yrene II 10 

NORGANICS (mg/kg) 
4lumlnum 10 / 10 
4rsenic 41 10 
3arlum 10 I 10 
Zadmlum 1 I 10 
- 

0.042 ND YES 7.800 0.0000054 260 NO 

0.18 ND YES 2,300 0.000078 14 NO 
0.23 ND YES 2.300 0.000 10 2200 NO 

2160 2088 YES 78.000 0.028 75000 NO 
0.64 1 NO 23 NE 0.7 YES 

5.8 8.7 NO 5,500 NE 5200 NO 
1.7 0.98 YES 39 0.044 37 NO 

-“,. , ,# 

I . .  .  



TABLE A-4 
Human Health Preliminary Risk Evaluation of Surface Soil t 

Ares ‘C’ 
Naval Training Center 

Orlando, Florida 

Frequency Maximum Background Maxlmum USEPA Risk FDEP Maximum 
ANALYTE of Detected Concentration * Exceeds Region ill Ratio a SCG ’ Exceeds 

Detection * Concentration RBC ’ Calcium ----- 101 to -. -----__.-_ 12400 -_-.- .____ 25295 ______ AI_ Background? NO SCG 7 _______ ___ 1 
.OOO.OOO 

NE ------ NA --- --_. NA -__ 

Chromlum 91 10 16.4 4.6 YES 390 0.042 290 NO 
Copper 31 10 30.2 4.1 YES 3,100 0.0097 NA NA 
Iron e/ 10 660 712 NO 460,468 NE NA NA 
Lead 01 10 40.9 14.5 YES 400 0.10 500 NO 
Magnerlum 10 I 10 175 328 NO 460,468 NE NA NA 
Manganese 91 10 14.7 8.1 YES 390 0.038 370 NO 
Mercury 11 10 0.07 0.07 Nq 23 NE 23 NO 
Nickel 31 10 9.2 4.4 YES 1,600 0.0058 1500 NO 
Vanadlum 6/ 10 2.5 3.1 NO 550 NE 490 NO 
Zinc 6/ 10 52.9 17.2 YES 23,000 0.0023 23000 NO 

TOTAL PETROLEUM HYDROCARBONS (mglkg) 
Total Petroleum Hydrocarbons tt/ 10 40.2 ND YES 380 0.11 NA NA 

SUMMARY NON-CANCER RISK RATIO: 0.38 

’ Based on analytical data for the foliowlng sample Identifiers: 12800101 to t 2800401 (duplicate at 12BOO4Ot). 14800101 to 14800401. and 13800501. 
z Frequency of Detection Is equal to the number of samples in which the analyte Is detected In relation to the total number of samples. 
*The background screening value Is hvlce the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected 

concentrations, presented for comparison purposes only. 
‘Valuer are from USEPA Region iii RBC table. October 20, 1995 (USEPA. 1995). RBCs are for resldentisl aoll and are based on a hazard quotlent of 1 or an excess 

lifetime cancer risk of 1 In 1 million. 
Value for benro(g.h,l)perylens based on value for pyrene as a conservative surrogate. 
Arsenic is evaluated as a carclnogsn and a non-csrclnogen. 
Value for chromium based on hexavalent chromium. 
RBC is not avallable for lead; value Is from Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OBWER Dkectlve 9355.4- 12). 
Value for mercury Is based on lnorganlc mercury. 
Value for nickel based on nickel soluble salts. 
RBC is not available for TPH. Values are screening values for gasoline derived by ABB-ES. 

*The rlsk ratio Is equal to the maximum detected analyte concentration divided by the USEPA Region Ill RBC. Risk ratios are calculated for anlayter 
with a maxlmum detected concentaUon greater than the background concentration. 
A summary cancer rlsk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-‘; a summary non-cancer rlsk ratlo of 1 roughly 
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maxlmum detected concentratlons. 

‘ Florida Department of Envkonmental Protection Soil Cleanup Goals for Military Sites In Florlda (FDEP, September 29, 1995). Values presented are for Resldentlal. 
Value for chromium based on chromium VI. 

’ Value Is the leaching-bared value. This analyte was detected in groundwater at a maximum concentration above the FDEP Guidance Concentration. 
NA = Not Available/Not Applicable 
ND = Not Detected 
NE = Not Ev ?rd. The maxlmum detected concentraUon is less than background. 

/ ) i 



TABLE A-k; 
Human Health Preliminary Risk Evaluation of Subsurface Soil ’ 

Area ‘C’ 
Naval Training Center 

Orlando. .Fiorida 

Frequency Maxlmum Background Maximum USEPA Risk FDEP Maximum 
ANALYTE Of Detected Concentration ’ Exceeds Region ill Ratlo ’ SC0 ’ Exceeds 

Detection ’ Concentration Background? RBC ’ SCG? 

CARCINOGENIC EFFECTS 
VOLATILE ORGANIC COMPOUNDS (mg/kg) 
Tetrachioroethyisne 41 17 0.031 ND YES 12 0.0026 ’ 0.03 YES 
lrlchioroethene 1 I 17 0.002 ND YES 56 0.000034 0.01 NO 

SEMIVOLATILE ORGANIC COMPOUNDS (me/kg) 
Benzo (a) anthracono 21 17 0.1 1 ND YES 0.66 0.13 1.4 . NO 
Benzo (b) fiuoranthene 21 17 o.t7 ND YES 0.66 0.19 1.4 NO 
Benzo (k) fluoranthene l/ 17 0.13 ND YES 6.6 0.015 14 NO 
Chrysone 31 17 0.16 ND YES 66 0.0016 140 NO 

PESTICiDES/PCBs (ma/kg) 
4,4’-ODD 31 17 0.0099 ND YES 2.7 0.0037 0.2 NO 
4,4.-DDE 51 17 0.032 0.0392 NO 1.9 0.017 0.2 NO 
4.4’-001 21 17 0.1 ND YES 1.9 0.053 0.5 NO 
Arocbr - 1260 11 17 0.1 1 ND YES 0.063 1.3 44 NO 
BHC-alpha 1 I 17 0.0061 ND YES 0.1 0.061 0.2 NO 
Chiordano -alpha 1 I 17 0.0046 ND YES 0.49 0.0094 2.1 NO 
Chiordanr -gamma 1 I 17 0.0044 ND YES 0.49 0.0080 2.1 NO 

INORGANICS (me/kg) 
Arsenic 111 17 2.6 1.1 YES 0.43 6.0 NA NA 
Beryllium 61 17 0.49 ND YES 0.15 3.9 NA NA 

SUMMARY CANCER RISK RATIO: 11 

UON-CARCINOGENIC EFFECTS 
lOLATiLE ORGANIC COMPOUNDS (m&kg) 
I ,2-Dichloroethene (total) 11 17 
! - Butanone 1 I 17 
iidOii3 91 17 

3EMIVOLATiLE ORGANIC COMPOUNDS (me/kg) 
3enzo (g.h,l) poryleno 2117 
Fiuoranthone 3/ 17 
Pyreno 3/ 17 

. . . 

0.006 ND YES 700 0.0000066 0.2 NO 
0.004 ND YES 47,000 0.000000065 6.7 NO 

0.13 ND YES 7,600 0.000017 1.4 NO 

0.12 ND YES 2,300 0.000052 320 NO 
0.26 ND YES 3.100 0.000064 260 NO 

0.2 ND YES 2,300 0.000067 290 NO 



TABLE A-5 
Human Health Preliminary Risk Evaluation of Subsurface Soil ’ 

Area ‘C’ 
Naval Training Center 

Orlando, Fiorlda 

ANALYTE 

INORGANICS (mg/kg) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnealum 
Manganase 
Mercury 
Nickel 
Potasslum 
Sodium 
Thallium 
Vanadium 
Zinc 

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum 
Of Detected Concentration ’ Exceeds Region iii Ratio e SCG ’ Exceeds 

Detection * Concentration Background? RBC ’ SCG? -- 

17 I 17 2090 2119 NO 76.000 NE NA NA. 
Ii/ 17 2.6 1.1 YES 23 0.11 NA NA 
141 17 19.9 3.6 YES 5.500 0.0036 NA NA 

1 I 17 0.72 ND YES 39 0.016 NA NA. 
171 17 46700 115 YES 1 ,ooo.ooo 0.047 NA NA- 
171 17 33 3.7 YES 390 0.065 NA NA 

21 17 1 1.6 NO 4.700 NE NA NA 
61 17 46.4 ND YES 3,100 0.016 NA NA 

17 I I7 7260 264 YES 23.000 0.32 NA NA: 
171 17 14.5 3.9 YES 400 0.036 NA NA’ 
161 17 949 32.6 YES 400,466 0.0024 NA NA- 
151 17 23.9 2.1 YES 390 0.061 NA NA 

51 17 0.06 ND YES 23 0.0026 NA NA. 
31 17 4 ND YES 1,600 0.0025 NA NA 
21 17 1660 165 YES 1 ,ooo,ooo 0.0017 NA NA 
51 17 163 ND YES 1 ,ooo,ooo 0.00016 NA NA 
1 / 17 0.15 ND YES 6.3 0.024 NA NA 

131 17 6.1 3.4 YES 550 0.015 NA NA‘ 
lOI 17 56.7 5.6 YES 23,000 0.002s NA NA’ 

TOTAL PETROLEUM HYDROCARBONS (mg/kg) 
Total Potoieum Hydrocarbons 121 17 594 ND YES 360 1.6 NA NA 

SUMMARY NON-CANCER RISK RATIO: 2.3 

NOTES: 
’ Based on analytical data from the foiiowlng sampling locations: 12BOQlQ2 to 12800402.13800101,13800401,13800901 to 13801301,14800102 to 14800402 

(dupiicato at 14BOOl02). 
* Frequency of Detection is equal lo the number of samples in which the anaiyte la detected in relation to the total number of samples. 
*The background screening value is twice the average of detected concentrations for lnorganlc anaiytea. For organic anaiytea, values are the mean of detected 

concenlratlons. presented for comparison purposes only. 
4 Values are from USEPA Region ill RBC table, October 20, 1995 (USEPA, 1995). RBCa are for residential so5 and are based on a hazard quotient of 1 or an excess 

lifetime cancer risk of 1 In 1 mllllon. 
Value for pyrena used as a conservative surrogate for acenaphthylene, benzo(g,h,i)peryiene, and phenanthrene. 
Value for aipha- and gamma-chiordane baaed on value for chiordane. 
Arsenic is evaluated as a carcinogen and as a non-carcinogen. 
Value for chromium based on hexavaient chromium. 
ABC Is not -vaiiabio for load; value is from interim Guidance on Estabilahlng Soil Load Cleanup Levels at Superfund Sites (OSWER D~OCUVO Q355.4- 12). 



TABLE A-5 
Human Health Preliminary Risk Evaluation of Subsurface Soil ’ 

Area ‘C’ 
Naval Training Center 

Orlando. Fiorlda 

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum 
ANALYTE of Detected Concentration a Exceeds Reglon iii Ratlo s SCG ’ Exceeds 

Detection * Concentration Background? ABC ’ SCG? 
Value for mercury based on inorganlc mercury. 
Value for nfckei baaed on nickel soluble salts. 
RBC Is not avallable for TPH. Values are acraanlng values for gasoline and diesel oli derived by ABB-ES; derivation wlll be documented In methodofgy text of SSI Rep 
Value for thallium Is based on thallium chloride. 

s The risk ratio la equal to the maxlmum detected analyte concentration divided by the USEPA Region ill RBC. Rfsk rallos are calculated for anlaytes 
with a maximum detected concentration greater than the background concentration. 
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-@; a summary non-cancer risk ratlo 011 roughly 
corresponds to a hazard Index 01 1. These ratios tend to overestimate risks, since they are based on maxlmum detected concentrations. 

s Fiorlda Department of Environmental Protection Soil Cleanup Goals ior Florlda (FDEP, September 29, 1995). Values presented are for leaching acenarlo. 
Value for chromium based on chromium Vi. 

7 Value ls the iaachlng-baaed value. Thls analyte was detected In groundwater at a maximum concentration above the FDEP Guidance Concentratfon. 
NA = Not available/Not applicable 
ND = Not Detected 
NE = Not Evaluated 



TABLE A-6 

Ecological Preliminary Risk Evaluation of Surface Water ’ 

Area ‘C’ 
Naval Training Center 

Orlando, Florida 

ANALYTE I Frequency Maximum 

I 

Background 
I 

Maxlmum 
Of Detected Concentration * Exceeds 

1 Detection * Concentration 1 Background? 
VOLATILES @g/L) 
1 .l -Dlchloroethene 11 5 1.9 ND YES 
1,2 - Dlchloroethene (cls) 31 5 1100 ND YES 

1.2 - Dichloroethene (trans) 21 5 12 ND . YES 
Tetrachloroethylene 21 5 9.4 ND YES 
Trlchloroethene 31 5 370 ND YES 
Vlnyl chloride 21 5 15 ND YES 

3.2 NO 
1350 NO 
1350 NO 

84 NO 
90.7 YES 

NA NA 

NOTES: 
’ Based on analytical data from the following sampling locations: 13W/DOOlOl to 13W/D00501. 
’ Frequency of Detection is equal to the number 01 samples in which the analyte Is detected In relation to the total number of samples. 
‘The background screening value Is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are 

the mean detected concentrations, presented for comparison purposes only. 
‘The surface water screening value is the lesser of the USEPA chronic AWQC, USEPA Region IV chronic water quality standard, 

or FDEP Class Ill Fresh Water Standard. 
NA = Not Available/Not Applicable 
ND = Not Detected 

e-a-.., . . ..I 



-I 
TABLE A-7 

Ecological Preliminary Risk Evaluation of Sediment ’ 

Area ‘C’ 
Naval Training Canter 

Orlando, Florida 

Frequency Maximum Background Maximum 
ANALYTE of Detected Concentration ’ Exceeds 

Detection * Concentration Background? 
VOLATILES (mg/Kg) 

- 1 .I - Dlchloroethene 21 5 0.021 ND YES 
t,2- Dichloroethene (cls) 41 5 23 ND YES 
t ,2-Dichloroethene (bans) 21 5 0.26 ND 0 YES 
Tetrachloroethylene 31 5 0.19 ND YES 
Trlchloroethene 41 5 4.2 ND YES 
Vinyl chloride 21 5 0.069 ND YES 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NOTES: 
’ Based on analytical data from the followlng sampling locations: 13W/DOOlOl to 13W/D00501. 
s Frequency of Detectlon Is equal to the number of samples in which the analyte is detected in relation to the total number of samples. 
J The background screening value is twice the average of detected concentrations for lnorganlc analytes. For organic analytes, values are 

the mean detected concentrations. presented for comparison purposes only. 
’ Sediment rcrsenlng values for chlorinated VOCs are not avallable; see dlscusslon In text. 
NA = Not Available/Not Applicable 
ND = Not Detected . 



TABLE A-6 
Ecological Preliminary Risk Evaluation of Surface Soil t 

hea ‘C’ 
Naval Training Center 

Orlando, Florida 

Frequency Maximum Background Maximum Terrestrial Maximum Phytotoxicity Maximum 
ANALYTE 

lnvehbrate 
of Detected 

Maxlmum 
Concentration ’ Exceeds PCL’ Exceeds Screening Exceeds Screening EXCWdS 

Detection * Concentration Background? PCL? Value * Screening Value? 
VOLATiLE ORGANIC COMPOUNDS (mg/kg) 

Value ’ Screening Vaiuel 

Acetone 21 10 0.042 ND YES 19500 NO 200 NO NA 
Telrachluoethylene 

NA 
31 10 0.011 ND YES 3910 NO 1006 NO 150 NO 

SEMIVOLATILE ORGANIC COMPOUNDS (me/kg) 
Benz0 (a) antkracene 1 I 10 0.11 ND YES . 214 NO 25 34 
Elm20 (b) fluuanthens 1 I 10 0.22 ND YES 214 NO 25 ii: Ii: 
Ebuo (ah,0 pwiene 

34 
1 I 10 0.18 ND YES 214 NO 25 NO 34 NO 

Benz0 (k) tluuanthens 1 / 10 0.18 ND YES 214 NO 25 NO 34 NO 
Chysene 1 I 10 0.2 ND YES 214 NO 25 NO 34 NO 
lkxieno (1.2,3-af) pyreno 1 I 10 0.14 ND YES 214 NO 25 NO 34 NO 
hem 1 I 10 0.23 ND YES 214 NO 25 NO 34 NO 

PESTiCiDES/PCBs (me/kg) 
4$-DDE 21 10 0.0058 ND YES 0.284 NO 12.5 NO 12 NO 
4,4’-DDT 31 10 0.017 ND YES 0.722 NO 12.5 NO 12 NO 
Ghiordane-abha 1 I 10 0.0018 ND YES 1.8 NO 12.5 NO 1 NO 
Chlcudane-gamma 1 I 10 0.0016 ND YES 1.8 NO 12.5 NO 1 NO 

INORGANICS (mghg) 
rik#llinum 101 10 2180 2088 YES 7540 NO ’ 2088 YES NA 
Arsenic 41 10 0.84 1 NO 107 NE 10 loo Lit 
Barium rot 10 5.8 6.7 NO 6390 NE 500 E NA 
BWylliUIl 21 10 0.13 0.09 YES 216 NO 10 NA iit 
Crximlun 1 I 10 1.7 0.98 YES 1.82 NO ii: 50 NO 
Calchnl 10 I 10 12400 25295 NA NA Ni NA NA NA 
Clvomlum St 10 16.4 4.6 YE 15300 1 4.6 YES 50 ‘NO 

2 
3t 10 30.2 4.1 YES 662 ;: 100 YES 
01 10 660 712 NO NA NA NA Liz Ii: NA 

Lead 8l 10 40.9 14.5 YES 221 NO 50 NO 1,190 NO 
wsgmshnl 10 I 10 176 328 NO NA NA NA NA NA NA 
Wanganese 91 10 14.7 8.1 YES 6650 600 NO NA NA 
krcuy 1 I 10 0.07 0.07 NO 10.4 Li: 0.3 NE 36 NE 
Nickel 31 10 9.2 4.4 YES 414 NO 30 400 NO 
ilarsxflum St 10 2.5 3.1 195 , 3.1 K NA NA 
zinc 61 10 52.9 17.2 YE 251 FE 50 YES 130 NO 

rOTAL Pf3ROLfZfM tiYDROCAREff~~o(mg/kel 
rotal Petroleun Hydrocwbom 40.2 ND YES NA NA NA NA NA NA 



TABLE A-9 
Ecological Preliminary Risk Evaluation of Surface Soil ’ 

Area ‘C’ 
Naval Training Center 

Orlando. Raida 

ANALYTE 
Frequency Maximum Background Maximum Terrestrial Maximum Phytotoxlcity Maximum Invert&rate Maximum 

of Detected Concentration ’ Exceeds PCL’ Exceeds Screening Exceeds Screenfng Exceeds 
Detection * Concentration Background?~ PCL? Value a Screening Value? Value ’ Screening Value? 

NOTES: 
r Based one&yUcatdataforthelollowing sample klentifiers: 12BOOlOl to 12800401 (dlplicateat 12BOO401). 14BOOtOl to 14BOO401,and 13BOO501. 
8 Frequency of Detection is equal to the tier of samples in whkh the analyze Is detected In relation to the total number of samples. 
’ The background screening value Is twice the average of detected concentrations for Inaganic ansiytes. For organic analytes, values rue the mean of detected 

concenkations, presented fcr comparison purposes only. 
* Screening values are Rotsctive Contaminant Levels (PCts). The value presented represents the lowest PCL for the short-tailed shew, american robin, and red-fox 
s Fhytotoxktty Screening Value from Suter (1994) and Wzebos et al. (1993) 
’ lnvertsbrate Screening Value from Neuhauser (1935), and others. 
r Literatue-based value is less than backgourd value. therefore, background value is used as benchmark value. 
NA = Not Avall&le/Not bplicable 
ND = Not Detected 
NE = Not Evaluated. The maximum detected concenbation Is below the background concentration. 



APPENDIX B 

SURFACE WATER SCREENING VALUE CALCULATIONS 



TABIBB-1 
avOtFnow 0PA.W DIRHX CfHTACX WIllI SURPACB WATW - IAKIi DRlJlD 
ClIHDlU5lDENI--S 
NAVALlRNNlNGcBNlw 
OluANDO.PUlRIDA 
EixFck3uRBpm 

PAMMBIWR SYMBGL 
ComJBHIRAnON WAlBit I cw 
lMlaFnONlWll3 
AGU-sPHcfPlcslmPAcEA 
Ewwr- 
DoDYwmGfrr 
AGE-SPDCIPIC BOOY WmGIrr 
DosnAmollEmPlmrlw3NT 
llxFosulunuB 
DxposuRB- 
lSXFOSURE OURAnON 
ME-ZWlXlFE EXBOUREDUlIAIlUN 
AGt&WEiGimn,!5UlWACEAR6A[lJ 
DlPPUSlON DBPnl PUR I3VlHl. 
AVBlUGD4GllME 

SouRm 

UsePA. 198s 
VWPA. 198% 
hsunplion 
VSWA 196% 

VSEM ,l9sa 
Cakulrlcd 
VSWA. l9llS 

UsePA, 1991r 
Alsunpdon 
VSEPA. 198% 
Ca1cld1Ial per USePA 199 
Cakuhal per USF!PA, 199 

VSEPh 1991b 
AIIunplion 

[0RrcRsws I lbJm-%/ 

EQUATlONS 

. 

Rev. 7/91 



TA.ElBBl.amtlnucd 
MGESllON OP AND DDU3CX COIWACT Wllll SURPACB WAIXR - LAKE DRlJlD 

ClEIDtUSfDBNT-S 

NAVALTRAINWGC~ 

OlUANDO.FLOfUDA 
CMCRWGWIC WECn 

IORKRSWS I lbJNI-961 

WATW 

xNcw4lnATmN 

III 

l.! 
9.4 
37( 

1: 

ImIll 

@lita 

lgllila 

gAila 

Ig/lilu 

N’fAKK 

NGBSllD?i 

(llMAdl1).. -- 
3.2E-0; 
I .6E-Ot 
6.2E-O! 
ZSE-ot 

UMMAR l___. 
pliationof U 

ORAL 

..p, 

6.OE-0’ 
52E-0: 
l.lE-0; 
1.9E+a 

XNCER RISK 
PA Region IVTcddy @qu 

CANCfm 
RISK 

_Iy- 
1.9E-07 
8.2E-O!! 
6.813-07 
4.8E-Ot 

6PQt 
!rn Puaon (pet 

%MY4iPl 
no 

522E-M 
2.03E-01 
S.!mE-02 
2.20E-02 

NTAM 

: DlRYAL 

-IL 

5.4~~CY 
LOE-0: 
l.ZE-0 
1.8E-0( 

DaUA,c 
.apPl : 

9i%% . - 
5.2E-0; 
l.lE-O; 
1.9E+a 

- 

CANCW MTAI. 

RISK CANCW 

OWWAL IUIL 
3.28-0. 5.m-M 
5.4E-0’ 6.28-01 
1.3E-0( 2.08-04 
3.4E-M 8.21?-04 

- 
6B-01 



TABLE&l.ClJdOti 
MOIFnONOPANDDIRHXCONMCTWrlllSURI!MXJ WATJUI - lAKI3IMllJll~ 
cnlm JumnENr - SWIUMJNG 
NAVAJ.TRAJMNGCENn!R 
OlUAM30. -IA 
NGNCMCINGGMIC eFpl?Cn 

WAnw 
cGNclmlmATlGN 

lldl 

1.’ 
9.2 
371 

1 
ll@ 

1 

I_- 
mm 

- gmr 
gilita 

glila 

flita 

@lita 

@lita 

-___ 
R4TACB 

mGEnlGN 

-4z?!!k!d& 
Z.OE-01 
l.OE-0 
4.OE-0 
1.6E-0 
l.ZE-0 
1.3E-0 

ORAL 
RID 

-&rb 

9.OE-0: 
LOE-Cri 
6.OE-0: 

N’ 
9.OE-0: 
9.OE-0: 

iAZ4RD INDEX 

IIAZNID 

oUOTl04T 

_dlJzm 
2.3E-01 
l.OE-0: 
6.6E-a 

1.3E-01 
1.4E-0: 

2R-al 

~EVEecTt~i 

-JJ- 

522E-0j 
2.03E-01 
5.!WE-0; 
2.2OE-0; 
3.938-O; 
3.938-o; 

NTARE 

DlRWAL 

6.68-o: 
l.SE-01 
l.lE-O! 
l.SE-0: 
1.6E-01 

[ORLCRS’.‘S 1 IbJm-%I 

beat 

‘IllDp) 

@%i% . - 

l.OE-02 
6.OE-03 

NI 
9.OE-03 
9.OE-03 

HAYARD 
w- 

3.8E-01 
6.68-o: 
1.38-O’ 

1.7%0 
1.8E-0. 

- 
30-01 

MTAL 

11AKMD 

sircmPnT 
6.0~~04 
7.613-03 
1.9&01 

3.01f-01 
3.28-O: 

m-01 -- 



TABLBB-2 
INOBllON DPAWDIIUKTCONTAC~‘W~~ISURP~WA-~~~R - IAK~IJRIJII> 
ADUl.TRBSlD~-S 
NAVALTRAmlNG cxNlT!a 
ORLANDO. FUNDA 
imFOSuRIlP~ 

PARAlrwBR myBoL VALUFI IJNmi 
CONCBNTRAllONWATBR 
MolFnONRAll3 

Dk.., 
Er 
w 

En 

pcord 

AT 
AT 
CFl 
CR 

USp.PA 198% 
USePA 19ml 
Asrunplion 
USEPA IWh 
Calculalcd 
LJSEPA. 1985% 
USEPA. 1Wlb 
Asnmption 
Cdculnlai per USW& 1992 

USWA IWh 
hrrurrption 

ORlARsws I M-Jan-96 , 

BQuAnoNs 

NOW: 

Ibr mm-ordm,mic.f,irlc AT - ED 



TAEUBB-2.OXtthEd 
plolFnONOFANDDIRBCTCONTACl’WmIsuRp~WATw- lAKllDRUID 
ADurTRBsIo~-s 
NAVAL-m 
OlU.ANOO.PUlRIDA 
CMcmoGmJc WQBcn 

CCUMLND 
WA’TIW 

lXNCJNlRATlON 

III 

1.1 

9.4 
37( 

11 

tNrn 

Ig/litcr 

@lita 

lgllita 

I@lila 

7.‘iE-0’ 
2.9E-0 
1.2134 

UHMARYC 
cation of USEPA 

ORAL 

CSP 
,* -- 

6.OE-ON 
52E-0; 
LIE-o: 
i.se+a 

tiCERRlSK 
:gjc+jToxi&yEqibh~ 

cA?icm 

RISK 

8.98-01 
3.8E-01 
3.2E-0’ 
2.2E-01 

mwlrlrnl 

5*22E-o; 
2.03E-0 
5.9OE-0: 
2.2013-o: 

NTAIll 
D-AL. 

A@!!!%* 
1.4E-01 
2.78-O: 
J.OE-O 
4.6E-0( 

(ORiABsws I lbkn-%I 

6.OE-01 
5.2E-01 
LIE-01 
1.9EiP 

CANcm 
iuy 

4?!e!!k 
8.38-U 
lAE-0 
3.3E-01 
8.7E-01 

- 
IS-0 

1.413-t 
3.71?-t 
Lll3-( 

2B-( 



WATW 

CGNCiN-lRATlCN 

1.9 

9.4 
370 

13 
1lOC 

12 

utim 

-___ 
g/Ma 
gAila 
g/lila 
g/lila 
g/liia 
g/lila 

NTAKIS 

NGIlSllCN 

-r)l i ~--- 
4.4E-aI 
2.28-06 
&SE-OS 
3.4E-06 
25E-04 
2.78-06 

UMMARY I -- 

ORAL 

mm 

9.OE-03 
1.08-02 
6.08-03 

NI 
9.OE-03 
9.OE-03 

CURD INDEiX 4E-01 

IlrrvuiD 
OUOllENT 

4.8E-OS 
2.28-04 
1.4E-02 

2.8E-01 
3.1E-04 

%wNlv) 

5.228-01 4.08-a 
2.03E-01 7.7E-0. 
HOE-M 8.88-O 
2.208-02 1.3E-0. 
3.938-02 1.8E!-0. 
3.93E-01 1.9E-0: 

:; NTAUl 

lORwrnvs I IbJm-961 

LOE-02 
6.08-03 

NC 
9.OE-03 
9.OE-03 

.,H-D 
s- 
-llmukL 

4SE-a 
7.78-o: 
l.SE-01 

1.9&o: 
2.1E-0. 

- 
4&O 

?orAl. 
“’ BAzAKD 

4.98-04 
7.913-o: 
1.68-01 

2.28-01 
2AU-0: 

4R-0 



- 
TABLB B-3 
CURRDNTUSR 1NORSTJON OPAND DIRRCT CONTACT WlTH SURPACB WATIIR - LAKO DRUID 
ADULT AND/OR ClllLD RBSlDBNTl TRANSIENT 
NAVAL TRAINING CRNTBR 
ORLANDO. FLORIDA 

DXPOSURD PARAMBTURS RQUATiONS 

RSPCUV I 16-Ju1-9~, 

tARAW8TBR SYMElOL VALUE UNIlS SOU RCB __- 
DiUurion depth per cvcn( PC event chemical specific cm/even1 

Pcmcabilicy Conrunl PC chemical specific cn1/lrr USEPA. 1992 

Dur8tion of. Sin&la Bream I event 2.6 hr USEPA. 

TMckac88 or Slr8oam comcnm L SC 10 urn USEPA. 1992 

Oa8sol-r8tor putlIios cuamcicm/10’ B chemical specific dimensionless USEPA. 1992 

Pi lr 3.14 dimensionless USEPA, 1992 

T chemical specific hr * USEPA, 1992 

The to Reach SIed9 Stale I’ chemical specilic hr USEPA, 1992 

s(rmam ownoum DlUuioa CocKkiant D,, chemical specific cm2/hr USEPA. 1992 

I- 
INOROANICS 

pc8vent - pc x ‘event 

OROANIOI 

pc0,,1 - 2PC I (6T I lcvcn&r)OJ 

Wham km,,, < I* 

8od: PC,,,, - PC I ((‘even,/(1 +ll)) +2T I ((1+3B)/(l +a)) 

Whom &ol > 1. 

I Note T - L,,‘16D., 

R EPER ENCES 
USEPA.1989. Risk Assessmenl Guidance for Superfund, Volume 1. Part A. EPA/S40/1-89/002. December 1989. This value is receptor-specific 

USEPA. 1992. Dermal Exposure Assessment: Principles and Applications. 



TABS? B-3,coatinucd 
CURRBNTUSB INGESllON OF AND DIRIXX CONTACT Wl-Ill SURFACt! WATlIR - IAKI! DRUID 
ADULTAND/OR alILD RBSlD@NT/TRANSlENT 
NAVALTRAlNING CENTER 
ORLANDO. FLORIDA 

1 RSPCEV I 16-Jan-96 

COMPOUND 

l,l-Dicbloracthenc 
Tctrscblaoetbcne 
Trichlaoctbcoc 
Vioyl chloride 
cir-1.2-dichlnocthcne 
trrna-1,2-dichluocthenc 

INORGANlC B PC 
OR ORGANIC? (Ghr, (onillcst) 

cvcnt 

UO 
(an/cvcnt) 

0 1.6E-W 3.4E-01 8.2E-01 1.3E-M S.UE-02 
0 4.8E-02 9.08-01 4.3lz+OO 2.x-01 2.03E-01 
0 1.6E-02 HE-01 1.3E-tal 2.68-02 5.!mE-02 
0 7.38-03 2.lE-01 5.lE-01 2.38-03 2.20E-02 
0 1.2E-02 3.4E-01 &2E-01 7.28-03 3.93E-02 
0 1.2E-02 3.4EyOl 8.28-01 7.28-03 3.93@-M 

NA = Not appliiblt FCC inagnnic analytes, this lerm is nol used lo calculate lT..vcn~ 
REIFEREN~ 
Unless otherwise noted, valuesare laken from USEPA, 1992. Dcnnal Exposure Asscssnent:Principles and Appliitions,EPA1600/8-91101 IB 



TABLE B-4 
CALCULATION OF SURFACE WATER SCREENING VALUES (SWSVs) 

ORLANDO, FLORIDA 
F- @PC 
AMlyic (IsgIL) 
I,1 -Dichloroethenc 1.9 
Tetmchloroerhcne 9.4 
Trkhloroelhcnc 370 
Vinyl chloride 15 
cir- l.2- Dichloroerhenc 1100 
tram-1.2-Dichloroerhene 12 

Child Raidcat 
EIXZR hl --- 

S.lE-07 
6.28-07 
2.012-06 
82E-06 

NA 
NA 

Ad& Rcrideat 
RIERJJ 

9.28-07 
1.411-06 
3.7Ii-06 
1.113-0s 

NA 
NA ___I__ 

Total Resident 
UIER [cl 
. 1.4E-06 

2.OE-06 
5.7B-06 
1.9E-OS 

NA 
NA 

swsv 

Cancer IdI 
1.3 
4.7 

64.9 
0.8 

NA 
NA 

=bildG 
Ilqlcl 

6.08-04 
7.6E-03 
1.98-01 

NA 
3.OE-01 
3.2E-03 

Norcs: 
[al Calculated in Table B- I. 
lb] Calculated in ‘Jlrble B-2. 
[c] Sum of child and adult ELCRs. 
(d)Cakulated by solving for the surface waler ccncenrmrion al EKR= lx10 -*or Ill= 1, based on the total resident ELCR or child resident III, as described in 1~x1. 

[elCakulated in Iable B- I. 7hc greater of the child or adult resident Ills is selectedas the basis ofthe SWSV. 
Ifj Value is the lesser ol the SWSV cancer or SWSV non-cancer. 

LAKE DRUID 
NAVAL TRAINING CENTER 



APPENDIX C 

INDOOR AIR CALCULATIONS AND PRELIMINARY RISK EVALUATION 



Indoor air concentrations of VOCs were also estimated using the farmer model as 
presentedby USEPA (USEPA1992) inconjunctionwiththeUSEPArecommended approach 
shown below for calculating indoor air concentrations. The farmer model 
calculates the flux of VOC across the soil-building slab boundary. The flux rate, 
expressed as micrograms per second per square centimeter at the building floor, 
is a function of soil porosity, pore space geometry, air diffusion coefficients, 
and the difference in concentration in the soil gas and the building air. 

The indoor air concentration is calculated per USEPA guidance (USEPA 1992) as: 

Cind*or = E/Q (2) 

where: 
E Contaminant infiltration rate 

Q - Building ventilation rate 

The building ventilation rate is calculated by: 

Q= (ACH/3600) XV 

where: 

(3) 

ACH = Air changes per hour in building 
V = Volume of building (m3) 
3600 3 Units conversion factor (sec/hr) 

The contaminant infiltration rate of VOCs due to diffusion into the bui:Lding is 
calculated by 

E=JxAxFxCF, (4) 

where: 
J Contaminant flux (jbg/cm'-set) 
A Area of building floor in contact with soil gas (m2) as de- 

scribed below. 

F Fraction of floor through which soil gas can enter (assumedhere 
to be 100%) 

CF, = Units conversion factor (lo4 cm2/m2) 

The contaminant flux is calculated per USEPA guidance (USEPA 1992): 

and 

NTC-OU4.Wkp 
W.04.96 C-1 



J=D, (Cg - C2> Cf,/L . (5) 

where: 

Ds = 
DA 

pa - 
L 

PT 

cz 

CF, = 

(6) 

Effective diffusion coefficient (cm2/sec> 
Vapor phase diffusion coefficient in air (cm'/sec) 
Air filled porosity (unitless) 
Distance from source to point of exit (cm) 
Total soil porosity (unitless) 

Background concentration in indoor air (pg/m3) [assumed here to 
be zero] 
Units conversion factor (lo-" m3/cm3) 

The estimated equilibrium soil gas concentrationadjacenttothebuildings is used 
here to represent the vapor phase concentration (C,) at a theoretical source near 
the building. The equilibrium soil gas concentration is estimated by assuming 
that VOCs in well OLD-13-OlA are in equilibrium with soil gas at the water table. 
The soil gas concentration is estimated by the use of the dimensionless Henry's 
Law Constant. 

The estimated soil gas concentration, C, is: 

C,=C,xHxCF, (7) 

where: 
C gw Concentration of VOC in groundwater (pg/liter) 

H Dimensionless Henry's Law Constant 
CF, = Units conversion factor (1000 liters/m3) 

There are several conservative assumptions included in this model. The assumption 
that C, = 0 tends to somewhat overestimate the vapor migration into the buildings 
(USEPA 1992). The area of the building used here is intended to represent a 14 
foot by 14 foot bedroom with 8 foot high ceilings. It is assumed that groundwater 
containing VOCs is beneath the entire area of that theoretical room. It is also 
assumed that the fraction of the floor through which gas can enter is 100 percent. 
If the floor overlying the soil is a concrete pad, then potential gas infiltration 
would be substantially lower. 

The results of the farmer model evaluation, including estimated indoor air 
concentrations, are presented in Table C-l. The estimated indoor air concentra- 
tions have been compared to USEPARegion III Risk-BasedConcentrations for ambient n 
air in order to provide a preliminary evaluation of the risks potentially 

NTC-OU4.Wkp 
PhTtf.04.96 c-2 



associated with exposure to these estimated concentrations. This comparison is 
presented in the following Table. Results are discirssed in the PRE. 

*Analyte Estimated Indoor Air USEPA Region III RBC 

Concentration (M/M) For Ambient Air (M/M’) 

Tetrachloroethylene 160 3.1 

Trichloroethylene a.29 1 

cis-1.2-dichloroethene I 14.4 

Summary Cancer Risk Ratio: 66 

I 37 I 0.39 

Summary Noncancer Risk Ratio: 0.4 

NTC-OU4.Wkp 
Fww.04.96 
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APPENDIX B 

SURFACE WATER AND SEDIMENT SAMPLING LOGS 



Project: A/Z? Ac?&f* LV/4 Z42 Site: OH + LA* V&/2> 
Project Number: 08Yfl. 70 Date: 5-z -76 
Sample Location ID: ~4tc/Lzv0//~4P~0~0’ 

Time: Start: /4 i/r End: /6X< Signature of Sampler: 

SURFACE WATER INFORMAilON ItVPE OF SURFACE WATER: ~DECONTAMINAT~ON FL.uK3.s USED: 

rNATER DEPTH: /. 8 (R) 

SAMPLE DEPTH:g-6 y (FT BELOW SURFACE) 

r/ELOCfT’f MEASUREMENT OBTAINED [ VES, SEE RECORD 

TEMPERATURE: zz?*s *CL pH: 6. 31 
SPECIFIC CONDUCTIVITY: 

3lSSOLVED Oz. 

[ IRIVER pYlSOPROPYL ALCOHOL 

[ ISEEP LIC]DEIONlZED WATER 

BPLCONOX 

[ JHN03 SOLUTION 

wo [APOTABLE WATER 

[ JNONE 

EQUIPMENT USED FOR SAMPLING: 

MNONE, GRAB INTO BOlTLE 

[ IBOMB SAMPLER 

[ IPUMP TYPE: 

;EDlMENT INFORMATION IEOUIPMENT USED FOR COLLECTION: 

*RAVlN CORER 

)EPTH OF SEDIMENT SAMPLk ( 1S.S. SPLIT SPOON 
o-/x R.L..r- [ IDREDGE 

[ JHAND SPOON 

IA SAMPLES COLLECTED [ ]S.S. BOWL 

iTTHIS LOCATION? [ ]YES [ ]NO [ ]S.S BUCKET 

I1 
iAMPLE OBSERVATIONS: 

]ODOR 

ICOLOR 

ITHER: 

SAMPLES COLLECTED 

DECONTAMINATION FLUIDS USED: 

b&OPROPYt. ALCOHOL 

[ADEIOMVED WATER 

wLC,ONOX 

[ ]HN03 SOLUTION 

I;rQpOTABLE WATER i 

[ )NONE 

SEDIMENT TYPE: 

‘( ]ClAY COMMENTS: ’ 

(,&SILT g/Li-P-JA+ , h/cd+ OWfl/L 

[#AND c2¶~~. /YA zro-we2, 
4 

WORGANIC 

][ ]COMPOSITE I[ JGRAVEL 

s 
f- 

<= 5 
$ I 
2s 

G VOLUME 
co PRESERVATIVE REOUIRED SAMPLE BOTTLE ID’S COMMENTS: 

/alAl&, z&G fGf4&00 I 0 / 
/X4-Doo I o / 

I 
[I [I I 
I I [ I, I I 

IOTESlSKETCH 



I--- 

, :a. ,, _ , 
_ ‘!.,. 

Project: m bpLAnm0 O&4 ZKA Site: ou+ ,dAkE zPf?AtB 
Project Number: 08Yi4. 70 Date: r-7 -96 
Sample Location ID: iA4hJOo2-0 I /id4Doo~-o I / 
Time: Start: /O (66 End: //:2-W Signature of Sampler. 

..:. ..:.. .,., . . . . . . . . .,..,...., . ..., ,:.,.. ,. .., . _.. .., ,. . . ,.,.,.. . . . ..,. . . . . ,. ., ,. .,. . . . _,. . . . . . . . ./ 
SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: 

[ JSTREAM ( IRIVER ~JISOPROPYL ALCOHOL 

( ]PONDILA@ MSEEP w [%]DEIONlZED WATER 

WATER DEPTH: 0. c (FT) [)OAlCONOX 

SAMPLE DEPTH: 0 - 6.7 (FT BELOW SURFACE) ( ]HN03 SOLlJTlON 

VELOCI-IY MEASUREMENT OBTAINED ( JYES, SEE RECORD $+$NO WPOTABLE WATER 

TEMPERATURE: h)~ pH: 64f6 J INONE 

SPECIFIC CONDUCTIVITY: /s -#le.. EQUIPMENT USED FOR SAMPLING: 
, 

DISSOLVED 02 : A/A 
I)4NONE. GRAB INTO BOIl’LE 

REDUCTION/OXIDATION POTENTIAL: /1/A [ IBOMB SAMPLER 

OTHER: [ ]PUMP NPE: 

I 

. . ,. . . . . : . . : ,. . . . . ,. . . . . . . . . ., . . . ,., . . : ,.. . . . . . ; . . . ,. ._, . . . . -, ,. : . . . . ., ., ,, ,, . . . . . . . . . . . ,. ,., ,. ., ,, ., . . ,, ,,.. 

EDIMENT INFORMATION IEQUIPMENT USED FOR COLLECTION:(DECONTAMlNATloN FLUIDS USED: 

~GRAVlTY CORER 

DEPTH OF SEDIMENT SAMPLE: ( ]S.S SPLIT SPOON 

/3 -/.r’ %LS ( IDREDGE 

[ IHAND SPOON 

QA SAMPLES COLLECTED [ )S.S. BOWL 

ATTHIS LOCATION? p(lyES [ ]NO [ ]S.S. BUCKET 

NPE: fi5J-e [ Jp 

SAMPLE OBSERVATIONS: 

[ IODOR * 
[ ICOLOR TYPE OF SAMPLE COLLECTED: 

OTHER: I)~DISCRETE 

~]~SOPROPYL ALCOHOL 

OQDEIONKED WATER 

(#LCONOX 

[ ]HN03 SOLUTION 

WPOTABLE WATER 

J ]NONE 

SEDlMENT TYPE: 

t ICUY COMMENTS: 

_ [%lSILT 4u% k==gw 
[A~ND 
WORGANIC 

I( ]COMPOSlTE _... ,..,I,. . . ;., .I ,. . 
SAMPLES COLLECTEEi 

I- 
5 
I 

VOLUME 5 
% PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

&(4 iJo Lo 1, UtwoOZPl*=,* 

UeiwaZo~, bf+bmWin5~ 
/ / 

l I 1 I I I .,... 
‘NOTESSKETCH 



, Site: 
Project Number: 08Sf9.7 6 Date: 5- -7 - 9 c 
Sample Location ID: Lr+ LMO~O I AI% 4Wb3 0 ! 

Time: Start: I+: er” End: /??‘~oo Signature of Sampler: 
.,. ., . . . . . . :,..,,....,.. . . : .I.... . . ..:,.. . . . . . . . . . . . . . 

SURFACE WATER INFORMATION ITYPE OF SURFACE WATER: IDECONTAMINATION FLUIDS USED: 

I[ ISTREAM [ IRIVER lw ISOPROPYL ALCOHOL 

I WATER DEPTH: 0.5 (FT) 

b ]POND/LAKE MSEEP -* WDEIONKED WATER 

HLCONOX 

I 

SAMPLE DEPTH: o - 0.5 (FT BELOW SURFACE) 
VELOCITY MEASUREMENT OBTAINED [ IYES, SEE RECORD [ IN0 

TEMPERATURE: 8$ “F pH: 6.03 

SPECIFIC CONDUCTIVITY: /8o&#*aJ- EQUIPMENT USED FOR SAMPLING: 

DISSOLVED O2 : /VA 
REDUCTION/OXIDATION POTENTIAL: d! 

OTHER: 

blJNONE, GRAB INTO 80~LE 

[ ]BOMB SAMPLER 

( )PUMP TYPE: 

. . . . ~.....,....,...~ . . . . . . . .._.. ..I........ . . ‘.’ . . . ...;,..., _ .,.,..., ..,......... ~~,..,..,..~....~...\.~~~.~~....,..~,~.~~.~..~.~~...~,.,~~~.~~~~~.~..~....~.~.~~~.~,,.~.,..,..., . . . . ., . . . . : . . . . . . . ,. . . . . . . ,. . .,..,.~,.., ,,,.,,,,., . . 
,...,,,., .,_, ._,~,.~,.,,,,.~i,.,,,., 

EDIMENT INFORMATION lEQUlPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

[AGRAVITY CORER [SSOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [)rdDEIONlZED WATER 
&-/.$? &D [ IDREDGE [ NLCONOX 

[ IHAND SPOON [ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S..S. BOWL WPOTABLE WATER 

ATTHIS LOCATION? [ VES [gNO [ )S.S. BUCKET [ INONE 

TYPE: 11 SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: 1 ICLAY COMMENTS: 

[ IODOR [)cWT 50% @we _ 
[ ICOLOR ThpRr .&?,?5y w&& -TYPE OF SAMPLE COLLECTED: lH%ND S/L77 1h-a V;DAR~ G-fzwm 

OTHER: [)~DISCRETE [))ORGANIC BOcx- 

r 
5 I E VOLUME 

PRESERVATIVE 

[ 1”. ‘334 

REQUfRED SAMPLE BOI7LE ID’S COMMENTS: 

L(eWdO 30 I 
r74 _ --rr ~c+Doo 30 I 

I !. 
1 1 

I ,. 



Site: &MC /J/Ld 2vQflb 
Voject Number: Of?ssr,3.7c3 Date: S-7-96 

sample Location ID: Lc+Doo 40 / 
‘ime: Start: /C! -51 End: r/P Signature of Sampler: 

. . ., ,. .: : ,., : ,.,. ,. 1, ,, .:..... . . ,, ,. ,., . . . . . . . . . . : . 
;URFACE WATER INFORMATiON TYPE OF SURFACE WATER: 

&$!5ziiG 
DECONTAMINA ION FLUIDS USED: 

[ ISTREAM [ JRIVER [ ]ISOPROPYL ALCOHOL 

b ]POND/LAKE 

VATER DEPTH: F-0 
iAMPLE DEPTH: (FT BELOW SURFACE) 

!ELOClTY MEASUREMENT OBTAINED [ JYES, SEE RECORD 
EMPERATURE: pH: 

PECIFIC CONDUCTIVITY: 

1lSSOLVED 02 : 
EDUCTION/OXIDATION POTENTIAL: 

ITHER: 

[ JSEEP [ IDEIONIZED WATER 

[ PLCONOX 

1 INO / j ;!!&itt:iR 

EQUIPMENT USED FOR SAMPLING: 

[ .]NONE, GRAB INTO BOTTLE 

f IBOMB SAMPLER 

[ ]PUMP NPE: 

. . ,. ,., ,. .., ., ., : ,. ,. ,. . . . . . . . . . . . . . . . . . . . . . . .._.... .,.,...,._..........~,, . . . . . . :,. 
;EbIMk INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

[$GRAVIN CORER [F]lSOPROPYL ALCOHOL 

)EPTH OF SEDIMENT SAMPLE: [ 1s.S. SPUT SPOON &]DEIONlZED WATER 

I 
[ IDREDGE I [xvLCONOX 

[ ]HAND SPOON [ ]HN03 SOLUTION 

1A SAMPLES COLLECTED [ ]S.S. BOWL 

iTTHIS LOCATION? [ jYES [qNO [ ]S.S. BUCKET 

YPE: 11 
;AMPLE OBSERVATIONS: 

]ODOR 
ACOLOR >#/cr r&esy 5~ B&fw--TYPE OF SAMPLE COLLECTED: 

ITHER: [ )rQDISCRETE 

[ ]COMPOSITE :. 

iAMPLES COLLECTED 

[YIPOTABLE WATER 

[ INONE 

SEDIMENT TYPE: 

I ICUY COMMENTS: . 
[@ILT ‘70 / ?53i?&v’~~~ 

I 
Q&AND 

lXJORGANlC 

[ IGRAVEL 

t! 
I- 

CK 5 
ILuJ I 
KZ B VOLUME 

23 % PRESERVATIVE REQUIRED SAMPLE BOlTLE ID’S COMMENTS: 

I ; 
I;; , 2=& Lfcvoo30 I 

za= ,x4Doo 40 7. 
[I .[I 

I1 II 1 1 
i I I I ., 

UOTESISKETCH 

&4‘bodO I h/q.’ 7/&&-u Fear, 7z>P 6F mL 2 u+Booc39r- /rRp- 



Project: /crtt oR2-Av3~ /3~4 W Site: ddt54 Lf@ 2%40 b 
Project Number: oY.r/ 4.7 h Date: .5-7- 9 6 
Sample Location ID: ~#‘Do~s D ! 

Time: Start: /d: z? End: /6 : ‘F/ Signature of Sampler: 
. . . . ,.. ..:, ..:. . . ; ,. :; :. : I.. 

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINAflON FLUIDS USED: 

[ ISTREAM [ IRIVER [ IISOPROPYL ALCOHOL 

[ ]PONDRAKE [ JSEEP [ IDEIONIZED WATER 

WATER DEPTH: (FT) [ ]ALCONOX 

SAMPLE DEPTH: (FT BELOW SURFACE) [ ]HN03 SOLUTION 

VELOCIN MEASUREMENT OBTAINED [ YES, SEE RECORD [KIN0 [ IPOTABLE WATER 

TEMPERATURE: pH: J ]NONE 

SPECIFIC CONDUCTIVIN: EQUIPMENT USED FOR SAMPLING: 

DISSOLVED O2 : [ .]NONE, GRAB INTO BOTTLE 

REDUCTION/OXIDATION POTENTIAL: [ ]BOMB SAMPLER 

OTHER: [ ]PUMP TYPE: 

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

[MGRAVIN CORER t7’llSOPROPYL ALCOHOL 

DEPTH OF SEDiMENT SAMPLE: [ J.S.S. SPLIT SPOON WDEIONKED WATER 
- /IS’?YL.S [ IDREDGE MLCONOX 

[ IHAND SPOON [ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL SQPOTABLE WATER 

ATTHIS LOCATION7 [ VES f)(lNO [ ]S.S. BUCKET [ ]NONE 

~TYPE: -11 SEDIMENT TYPE: 

‘SAMPLE OBSERVATIONS: I ICLAY COMMENTS: 

I[ ]ODOR [ )clSILT J7L7y s44-a Pi3 -/* 
/ 

,b(]COLoR PA- ,5-d -no &a TYPE OF SAMPLE COLLECTED: WSAND k%xdJm-&~ 

MOTHER: F-4 DISCRETE WORGANIC 

I[ ICOMPOSITE I( IGRAVEL ., .,. . . .;.. ‘. ., ., .,.. . . . . .., ,.....,...;..,;. ; . . . . .,:... 

SAMPLES COLLECTED 

w c 
ZK 5 
l&w I 
KZ E VOLUME 

23 z PRESERVATlVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

[I zi 
ES /J+>OOSO/ 7oP OF= .-Q*LE 

1 1 /-+3-=&o z -g&7on of 
11 [I 

[ I 
K [IF 

I 

t 1 [ I I I 
” SKETCH 

., 

c 



Project: m 042~~30 of2A ZP Site: 0124 
Project Number: 02c97.7 0 Date: s-7 -?6 

Sample LOCBtiOtI ID: fX+ti M 6 0 I /i4 9-d 6 1 / 
Time: Start: /6 L 5 I End: /d:s? Signature of Sampler: 

. . . .; . . . . : . : . . ;. .., . . . . . . . . . . i ,.. ,. . . . : .,... :.. ., ,. . . . . .,... . 
&RFACE WATER INFORMATION TYPE OF SURFACE WATER: DECoNTAMINhON FLLIIDS USED: 

[ ISTREAM [ IRIVER [yC]lSopROPYL ALCOHOL 

,IrqPONDILAKE [ ]SEEP [,c]DEIONPED WATER 

WATER DEPTH: 0 - / (FT) h jALCONOX 

SAMPLE DEPTH: 0 -0.5 (FT BELOW SURFACE) [ ]HN03 SOLUTION 

VELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD [ )9No MPOTABLE WATER 

TEMPERATURE: JQ.YJ= pH: <?g J ]NONE 

SPECIFIC CONDUCTIVIN: /6 b -b’s EQUIPMENT USED FOR SAMPLING: 

DISSOLVED O2 : /GA WNONE, GRAB INTO BOTTLE 

REDUCTION/OXIDATION POTENTIAL: /t/A [ ]BOMB SAMPLER 

OTHER: [ ]PUMP NPE: 

: ..; . .,.,. .,..._.,..... .,..;: . . . . . . ..~...... . . . . . . . .,. sED;MENT INFC;FZMAT.6N. ,. ..,...,..,. ,...,... ., ,._,, .., ./. ,. . . . ..;.. . :.. ./,., 
EQUIPMENT USED FOR COLLECTlON: DECONTAMINATION FLUIDS USED: 

~GRAVIN CORER 6(]ISOPROPYLALCOHOL 

DEPTH OF SEDlME,NT SAMPLE: [ JS.s. SPLIT SPOON y(lDEIONlZED WATER 

O-/.5 RLd [ IDREDGE KjALCONOX 

[ ]HAND SPOON [ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL WPOTABLE WATER 

ATTHIS LOCATION? ( JYES Y(/NO [ ]S.S. BUCKET [ ]NONE 

TYPE: -11 SEDIMENT NPE: 

SAMPLE OBSERVATIONS: t ICUY COMMENTS: 

[ ]ODOR [ ISILT p/A 
s 

[ ICOLOR NPE OF SAMPLE COLLECTED: [ JSAND 

OTHER: DISCRETE [ IORGANIC 

I[ ICOMPOSITE I[ IGRAVEL I., . . . ...:..... ., :... .: .,.,: ., .,.,I, : ,, .,. . . . . . 7 ., 

SAMPLEi COLLECTEd “. 
. . .,....,,,. . . ,... ,,. ,, 

NOTES/SKETCH 



Project: - 0~ %fi s&w 3teA Site: n/14 LAW ‘n&w& 
Project Number: &P?.70 Date: 5-8 - 9G: 
Sample Location ID: k4Lcroo70 I //z~~~.QxJ~ 0 I 

Time: Start: /O: ~3 End: Jb:+Z Signature of Sampler: 
,. . . . . ,. : ., ,.,. ,. . . ., . . ,. ., ., :. . . ., . . . . . . . ,. : 

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMlNAtiN FLUIDS USED: 

[ ISTREAM [ IRIVER [>(lISOPROPYL ALCOHOL 

&lPOND/LAKE [ ISEEP [~~DEIoNKED WATER 

WATER DEPTH: 0 c 1 (FT) yc]ALCONOX 

SAMPLE DEPTH:fl -0. c (FT BELOW SURFACE) [ ]HN03 SOLUTION 

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD E)QNo k]POTABLE WATER 

TEMPERATURE: 7 C .O % pH: 5. ,z=? [ INONE 

SPECIFIC CONDUCTIVITY: / 8’ A/- I?& EQUIPMENT USED FOR SAMPLING: 
/- 

DISSOLVED O1 : /VP WNONE, GRAB INTO BonLE 

~EDUCTIONIOXIDATION POTENTIAL: b% [ ]BOMB SAMPLER 

3THER: [ IPUMP TYPE: 

.,,......,....,.,......... . . . . . . . . . . . . . . . . . . . . . . . . _. ,.: . . . . . . . .,. . . . . . ,,. ..,,. ..,,.,,,. ,.. . . . . . . . . . . . . ,.:..............,... ..:.. . . . ..~........... ..,,,... ..,; 1 . . . . ,..., . . . .,. . . . . . . ,.. . . .:....,. .: 
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTIdN: DECONTAMINATION FLUIDS USED: 

MGRAVITY CORER [ ~~~sOPROPYL ALCOHOL 

DEPTH OF SEDIMENT :AMPLE: [ ]S.S. SPLIT SPOON ~DEIONIZED WATER 

pJ - /, T L?L.s [ IDREDGE KJ ALCONOX 

[ IHAND SPOON 79 
ro-3*-f& 

QA SAMPLES COLLECTED [ p.s. BOWL [k]POTABLE WATER 

AT THIS LOCATION? [ YES WNO [ ]S.S. 8UCKET [ INONE 

TYPE: -11 SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: 1 1cuy COMMENTS: 

[ IODOR MSILT Jl L7+487/t/> 42 0,4fz?F~ 

p’]COLOR 7%‘rJ - sbd TYPE OF SAMPLE COLLECTED: [ASAND 

OTHER: MDISCRETE [ IORGANIC 

[ ICOMPOSITE [ IGRAVEL .,. .,. ; ., ,. ., ., ., ,. 

SAMPLES COLLECTED .’ 
,. . 2 ” ,.. (_ 

[ 
NOTES/Sit 

r 

3 
5 
6 VOLUME 

[ F 

PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

zcL&s w4u0070 I 
I?4 ‘7-c ~4>0070 I 

t I 
t I. 
[ I 

TCH [. .I. I., 



Project: C ef2&Qm0 au4 z+++ 
Project Number: c;lesis. 76 Date: 5-Z- 46 

Sample Location ID: ~74 k/od?o/ /~4hooZo i 

Time: Start: / : 03 End: ’ ///s Signature of Sampler: 
,..... ., .., : ,. .., :... .A.... . : ,. .,. : :. . . . . . 
SURFACE WATER INFORMATION TYPi’Ok SURFACE WATER:. ;E&NTAMlNATlON FLUIDS USED: 

[ ISTREAM [ IRIVER [dlSOPROPYL ALCOHOL 

I ~MPoND~KE [ ]SEEP [a IDEIONIZED WATER 

WATER DEPTH: b - / (FT) b JALCONOX 

SAMPLE DEPTH:0-o*7 (FT BELOW SURFACE) 
VELOCITY MEASUREMENT 0:TAINED [ IYES, SEE RECORD [#O 

TEMPERATURE: 77. 0 i= pH: 6. ?? 

1 S/EiR 

SPECIFIC CONDUCTIVITY: Zc 5 ,,,> c EQUlPMENT USED FOR SAMPLING: 

DISSOLVED O2 : /& 
7 

kINONE, GRAB INTO BOlTLE 

REDUCTION/OXIDATION POTENTIAL: /L/A [ IBOMB SAMPLER 

OTHER: [ IPUMP TYPE: 

DEPTH OF SEDIMENT SAMPLE: 
&c/5; ‘3LS 

QA SAMPLES COLLECTED 

y]GRAVllY CORER 

[ 1S.S. SPLIT SPOON 

[ IDREDGE 

[ ]HAND SPOON 

[ ]S.S. BOWL 

v ]lSOPROPYL ALCOHOL 

[)(]DEIONlZED WATER 

[;rr]ALCONOX 

[ ]HN03 SOLUTION 

[$ IPOTABLE WATER 

‘E: 
ATTHIS LOCATION7 

NPE: 
SAMPLE 

[ IODOR 

[ )/]COLOR flQu& -%%I 

OTHER: 
I[ ]COMPOSlTE I[ IGRAVEL 

. . . .,. ., ;. ,. ., ,... ., . 
SAMPLES coLLEi&D 

I 

TYPE OF SAMPLE COLLECTED: 

[ IDISCRETE 

WSAND 

[ IORGANIC 



Voject: WC 0-c /3L.K+ 23a Site: rG!!MC L/p& P/zht~ 
Voject Number: 

,,:,: 
np>-/4.30 Date: 5-F 9C - 

sample Location ID: ti+ WOO 90/ /rc+h7n 98 / 

‘ime: Start: /4 .‘W 
/ 

End: H: 75 Signature of Sampler: 
. . . . . . . :. .., .,.. ,.. . . . . . . ; . ,, . . . ..-...... . . . . :. . . . .,... .,.. ,. ,, .., . . 

iURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: 

[ ISTREAM [ IRIVER [7( ]lSOPROPYL ALCOHOL 

[ -]POND/LAKE [ ]SEEP [N IDEIONIZED WATER 

VATER DEPTH: 9 (m [ +LCONOX 

;AMPLE DEPTH:4 - 0-r ‘(n BELOW SURFACE) [ ]HN03 SOLUTION 

‘ELOCITY MEASUREMENT :BTAINED [ JYES, SEE RECORD [FIN0 & IPOTABLE WATER 

‘EMPERATURE: r-?-.0 F’ pH: /-. 50 J INONE 

,PECIFIC CONDUCTIVITY: 200 -ko.\ EQUIPMENT USED FOR SAMPLING: 

,ISSOLVED 01: /VA MNONE, GRAB INTO BOll-LE 

!EDUCTlON/OXlDATiON POTENTIAL. . /v/A [ IBOMB SAMPLER 

)THER: [ IPUMP TYPE: 

,. .,.,.: .\ . . . . . . . . . . . . ..?~.. . . . . . . ..::. . . . L. .A.. I... .A..,... . . . . . . ,.:,... . . .._ .,.... . . . ,. . . ., ,... . . . . . . . . . . . . .?\ . . . I..... .T... . . . . . . . . ,,I :... . . . . . . . . . . . . . . . . . . . . .., ,., ,. .,.,. . . . . . . .,. ,... 
iEDlMENT INFORMATION EQUIPMENT USED FOR CdLLECTlON: DECONTAMINATION FLUIDS USED: 

[MGRAVITY CORER [ AISOPROPYL ALCOHOL 
,EPTH OF SEDIMENT SAMPLE: [ ]S.S. SPUT SPOON [%]DEIONKED WATER 

/T’ BL.5 - * [ IDREDGE [ &lALCONOX 

[ ]HAND SPOON [ ]HN03 SOLUTION 
1A SAMPLES COLLECTED [ ]S.S. BOWL [APOTABLE WATER 

,TTHlS LOCATION7 [ )rJYES [ INO [ ]S.S. BUCKET ( ]NONE 

YPE: ?h.d/(-/~~,[ ]p SEDlMENT TYPE: 

;AMPLE OBSERVATIONS: I 1cuy COMMENTS: 
. 

]ODOR . &lSILT 9G-rSRIL/b 7fi I 
/ 

&gdev 

ICOLOR m/waa..w -ri5 -cd TYPE OF SAMPLE COLLECTED: [ r]SAND 

ITHER: [#ISCRETE [ IORGANIC 

NAMPLES COLLECTED 

l0TESlSKETCl-i 

n 



Project Number: /IJAG’ 7.76 Date: 9p- 4L 

Sample Location ID: /~+&fl/O O/h9&/0~ I 

Time: Start: 6,’ ~3’ End: ?w43 Signature of Sampler. 
! . . . . . . . ..,..,...... :,. : . . .., . . . .., . . . : . . . .:, . . . . . 
SURFACE WATER’ IhiFORMATlON TYPE OF SLiiF/&E WATER: DECONTAMINATION FLLjIQS,ySED: 

[ ISTREAM [ IRIVER (g]ISOPROPYL ALCOHOL 

I WATER DEPTH: /r/A (m 

[flPOND/lAKE [ ]SEEP & IDEIONIZED WATER 

&HLCONOX 

SAMPLE DEPTH: /II -0.5 (FT BELOW SURFACE) 
VELOCITY MEASUREMENT OBTAINED ( IYES, SEE RECORD J%lNO 

TEMPERATURE: lF7.b “F pH: 4.72 

SPECIFIC CONDUCTIVIP/: /I; 0 ,m.h3 EQUIPMENT USED FOR SAMPLING: 
J- 

DISSOLVED 02 : ToA [sINONE, GRAB INTO BO-ITLE 

REDUCTION/OXIDATION POTENTIAL: /VA [ ]BOMB SAMPLER 

OTHER: [ IPUMP NPE: 

. . : :. ., :.. : :.,...:. ,. :. .~...,.,.,..,~.,,.,..,. . ...,...., ,. ..,, .,.. ., 
SED~MENT.INFO.~MATION (EQUIPMENT USED FOR COLLECTION:~DECONTAMlNATlON FLUIDS USED: 

MGRAVITY CORER 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON 
o-./p B-s [ IDREDGE 

[ IHAND SPOON 

QA SAMPLES COLLECTED [ p.s. BOWL 

ATTHIS LOCATION7 [ FES MO [ ]S..S. BUCKET 

TYPE: -[A 
SAMPLE OBSERVATIONS: 

[ IODOR a- 
i[ ICOLOR TYPE OF SAMPLE COLLECTED: 

,OTHER: [ IDISCRETE 

I[ ICOMPOSITE I[ IGRAVEL 

” SAMPLES COLLECTED 

17(]lSOPROPYL ALCOHOL 

[ ;y]DEIONIZED WATER 

[x]ALCONOX 

[ ]HN03 SOLUTION 

[k]POTABLE WATER 

[ INONE 

SEDIMENT TYPE: 

1 ICUY COMMENTS: 

[ ISILT zrt’, ~xi%%y 

[ ]SAND by&/L 

[)(JORGANIC 



Voject: NTL- 0-m0 u*+ zztQ9 Site: o*. baa5 k+%/ b 

Voject Number: &K/4. 70 Date: s-9- 96 
sample Location ID: .U#FWOI/O/ ~&+>~,ro I , 
rime: Start: /6 f 30 End: /6 !?‘c Signature of Sampler: 

., . . . : . . . . *. . . ,. . . : . . . . .,.. . . . . . ..v... 
SURFACE WATER INFORMATION TYPE OF SURFACE WATER! ” ’ DECONTAMINATION FLUIDS USED: 

[ ISTREAM [ IRIVER p]lSOPROPYL ALCOHOL 

J 
JAPONDILAKE [ ]SEEP [ADEIONIZED WATER 

llATER DEPTH: b -1 (Fi) [+LCONOX 

;AMPLE DEPTH: 0-d. S- ‘(FT BELOW SURFACE) [ ]HN03 SOLUTION 

/ELOCllY MEASUREMENT OBTAINED [ JYES, SEE RECORD [ IN0 [x]POTABLE WATER 

‘EMPERATURE: 77°K pH: 5 ‘37 J ]NONE 

iPEClFlC CONDUCTIVITY: //a -A* EQUIPMENT USED FOR SAMPLING: ’ 

IISSOLVED O2 : /t//c WNONE, GRAB INTO BOll’LE 

ZEDUCTION/OXIDATION POTENTIAL: -/I/# [ ]BOMB SAMPLER 

ITHER: [ ]PUMP TYPE: 

,. . . ., .,._ ..,. .,.,...,.. ., ,. ,,, ,. . . ,,,.. ,,.. ,,.., ,_,,. . ., ,. :,.... . ..,. ,. . . . . . . . . . . . . . . . . . .v..,. .,....., ,...,._.... ..:, ..,.,.........,....._.. ..:,: . . . . ,...:. ,.... ,.,..: . . . . . . . . . . ,. .., ,. . . . .:, . . . ., ,...:..:......._... / ;.. ,..,. . . . . . . 

jEDlMENT IFlFORMhTlON IEQUIPMENT USED FOd ‘CO~~E~TiijN:IDECONTAMlNATlON FLUIDS USED: .^ 

I;2LJGRAVIN CORER 

IEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON 

[ IDREDGE 

[ IHAND SPOON 

IA SAMPLES COLLECTED [ ]S.S. BOWL 

,TTHlS LOCATION? [ ]YES [)JNO [ ]S.S. BUCKET 

YPE: [ 1 
#AMPLE OBSERVATIONS: 

]ODOR 
SOLOR D/r~&?aw~ r~ G,& y TYPE OF SAMPLE COLLECTED: 

[$]ISOPROPYL ALCOHOL 

[+]DElONlZED WATER 
[&LCONOX 

[ ]HN03 SOLUTION 

WPOTABLE WATER 

[ ]NONE 

SEDIMENT TYPE: 

r ICUY COMMENTS: 

MSlLT Jr/L 7-Y - soa +o,$ /z&3+=) 

Pl=N” 
)THER: ~JDISCRETE 

[ ]COMPOSlTE 
. 

” ‘. 

[ IORGANIC 

[ IGRAVEL 
..,... ;,: ., ,..,..,;: :,..; ,...,.., . . . .,..( :.. v .A. ,,,,. ,\‘...~.~....A. . .._.I. ,.I. . . .,. . . . . . 

iAMPLES COLLECTED i. ~“_,. 

I- 
5 
I 
5 VOLUME 
: PRESERVATIVE REQUIRED SAMPLE BOI-I-LE ID’S COMMENTS: 

t 1 S-CL MfLdO//b 1 

[ A 
[ 1 

L ; 
i I I 

;ET& ” ” ‘. .“~ ...X ._ ^ 



Project: A/X 0w-a ou+ zrii Site: mf+ LA@ V&i//l, 
Project Number: &x-/4.70 Date: s-9--47r, 

Sample Location ID: M&JO 1%~ l/h 4boizO I 

Time: Start: 03:D En& (34! 25’ Signature of Sampler: 
. . . . 5. . . ., ., . :. ,. . ,. . . . . :. . . ., ; . . : : ., . . . . . . . ., ., ; : . . 

SURFACE WATER iNFORMATION TYPE OF SURFACE WATER: DECONTAMiNATlON FLUIOS USED: 

[ ISTREAM [ IRIVER [ fi]lSOPROPYL ALCOHOL 

WATER DEPTH: 

SAMPLE 0EPTH:B *D,< (FT BELOW SURFACE) 

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD WNO 
TEMPERATURE: 

SPECIFIC CONOUCTIVIPI: Zd~,,,Hos EQUIPMENT USED FOR SAMPLING: 

DISSOLVED O2 : /I// MNONE, GRAB INTO BOTTLE 

REDUCTION/OXIOATION POTENTIAL: A/A [ IBOMB SAMPLER 

OTHER: [ ]PUMP TYPE: 

. . . . . . . . . . . ,. . . . .,.,. . . . ..: .A. .., . . . ,. ., . . . . . . . . ., ,, . . . . . . . _, _ ,. . . . . 

‘$&NT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

[ +jGRAVITY CORER [ HISOPROPYL ALCOHOL 

DEPTH OF SEOIMEVT SAMPLE: [ ]S.S. SPLIT SPOON ~]DEIONIZEO WATER 

n--/t5 46 LA. [ IDREDGE [AALCONOX 

[ ]HANO SPOON I ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL ydPOTABLE WATER 

ATTHIS LOCATION? [ ]YES [ INO ( ]S.S. BUCKET [ JNONE 

TYPE: -11 SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: [ ICLAY COMMENTS: 

[ JOOOR r ,171SILT 40x:, /ezrIgw 
[ACOLOR DA .u~%??~-m &z&y TYPE OF SAMPLE COLLECTED: k ]SAND 

OTHER: [dOISCRETE [>c]ORGANlC 

( ]COMPOSITE [ IGRAVEL ., .,. . . . ., :,. ., 

&!kES COLLECTED .. 
.., ,y,. 

I 

VOLUME 
PRESERVATIVE REQUIRED SAMPLE BOITLE ID’S COMMENTS: 

4Gd /&L#O /w 1 
ld4>0 1220 1 

[I [I 

I 
NOTES/SKETCH 



Project: nlrrr 0 ~4~2~0 n.hf % ZJ@ 
Project Number: /Ip(/ 4 a 7Z7 
Sample Location ID: U4Wo /30h%f@O 136 / / 

Site: O&4 . UK& V&/b 
Date: S-9- 96 

Time: Start:D 7 ( (1 End: O?? Fq Signature of Sampler: 
:: : :. ,. . . . . ,, .,.. .,. . . . . ,., . . ,. ,. . ,.,.. ,.. ,.,.. ,. ., . . ., . . . . : . . ;: . . .,. )“... . 

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: 

[ ISTREAM [ IRIVER [,/]ISOPROPYL ALCOHOL 

I b JPONORAKE [ ]SEEP b ]OElONlZED WATER 
WATER DEPTH: 1 UTJ [%(IALCONOX 
SAMPLE DEPTH: b-d (FT BELOW SURFACE) 

VELOCITY MEASUREMENT OBTAINED [ YES, SEE RECORD D(]NO 
TEMPERATURE: 76 s 0 “F pH: 4, = 

SPECIFIC CONDUCTIVITY: %.&%m Ha 5 EQUIPMENT USE0 FOR SAMPLING: 

DISSOLVE0 02 : 
2 REDUCTION/OXIDATION POTENTIAL: / t 

OTHER: 

BC]NONE, GRAB INTO BO7TLE 
[ ]BOMB SAMPLER 

[ ]PUMP TYPE: 

.A.. . . . . . . .c.. ..,.....,.,.,~, ,....:. . . . . . . . . . . . . . . . . I. ..,. ., . . . . . . . . . ,,.. . . ,. . . . . .,.. . . . . . . . :. . 

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMlNATlON $LUlOk USED: 

DEPTH OF SEDIMENT SAMPLE: I [$jGRAVIPI CORER 

[ ]S.S. SPLIT SPOON 

I n --AT’ 23~s I[ 1 DREDGE 
I 

[ X]lSOPROPYL ALCOHOL 

~]DElONlZED WATER 

][#LCONOX 

[ ]HAND SPOON 
QA SAMPLES COLLECTED [ ]S.S. BOWL 
AT THIS LOCATION7 [ r/ES +JNO [ ]S.S. BUCKET 

TYPE: --.r 1 
SAMPLE OBSERVATIONS: 

[ ]ODOR 
[ACOLOR D,j#z &tk.d, & TYPE OF SAMPLE COLLECTED: 

OTHER: MDISCRETE 

[ ]HNO3 SOLUlION 

MPOTABLE WATER 

[ INONE 

SEDIMENT TYPE: 

I PAY COMMENTS: 

WISILT S/iry fA#Jh 60 
WSAND /tfk#w ’ o 

[ IORGANIC 

r-- 
z 
z- VOLUME 

r x; 

PRESERVATIVE REQUIRED SAMPLE BOTTLE IO’S COMMENTS: 

TxiG- U4WQI30 / 

[ I 



[7+OPROPYL ALCOHOL 

[>(]OEIONlZEO WATER 

[ JHN03 SOLUTION 

VELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD MN0 [2c]POTABLE WATER 

TEMPERATURE: 7E:o % pH: s.z? 

SPECIFIC CONOUCTIVIN: /? r, 0 A/l(ykd~ 

DISSOLVED O2 : [ANONE, GRAB INTO BO 

REDUCTION/OXIOATION POTENTIAL: [ JBOMB SAMPLER 

[ ]PUMP TYPE: 

DEPTH OF SEDIMENT SAMPLE: 
o- /.T z?fs 

QA SAMPLES COLLECTED 

MGRAVITV CORER 

[ P.S. SPLIT SPOON 

. 

[ ]HN03 SOLUTION 

SAMPLE OBSERVATIONS: 

W 

YK 

i 

z$ 
2! 
i3 VOLUME 

33 ii PRESERVATIVE REQUIRED SAMPLE BOnLE ID’S COMMENTS: 

[VI f7i s 

/AQwo 140) 
1 1 /Af’De /‘4 0 i 7x@ OF GM=.?= 

[ I I? _ z- 
L4-~20/40~ ~o?awI o/cbe 

t 1 
[I [I 
1 1 I I 

W 
I- 

YK 
3 

z$ 
I 
i3 VOLUME 

33 ii PRESERVATIVE REQUIRED SAMPLE BOnLE ID’S COMMENTS: 

[VI f7i s 

/AQwo 140) 
1 1 /Af’De /‘4 0 i 7x@ OF GM=.?= 

[ I I? z- 
L4420/4oz ~o?awI o/cbe 

t 1 1 
[I [I I 



Jroject: /vrL OUfl~%w &de SRA Site: f7U4 U @ b&x/& 
Jroject Number: /3‘%-14.70 Date: 5- ?-PL 

sample Location ID: ~24~ OISO I/%+7m~Oi / 
rime: Start: is-:// End: /s-r z-.5;- Signature of Sampler: 

., ^ . . . ..,.,., ,.. . . . . . :, . : . . . . ., . . . . . . . :. . . . ,. : ,. . . . . ., ., . . .: . . ,, . . . . ., . . . 
jilRFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: 

[ ISTREAM [ IRIVER +]ISOPROPYL ALCOHOL 

[ APONORAKE [ ]SEEP ~]OEIONlZED WATER 

NATER DEPTH: / (FT) b ]ALCONOX 

iAMPLE DEPTH: D -o.r(m BELOW SURFACE) [ ]HN03 SOLUTION 

rELOClTY MEASUREMENT60BTAINE0 [ YES, SEE RECORD [-%O WPOTABLE WATER 

‘EMPERATURE: 78 K pH: +si? [ 

iPEClFlC CONDUCTIVITY: /7 5 b7-d?fi5 EQUIPMENT USE0 FOR SAMPUNG: 

)lSSOLVEO 02 : /r/A MONE. GRAB INTO BOI-l=LE 

~EDUCTION/OXIOATlON POTENTIAL: - 35 9 - v [ ]BOMB SAMPLER 

ITHER: [ ]PUMP TYPE: 

,.. .,,,. ..,.. :..,.. .,.,. ..,...l.......,.... . . . (.,/. ~.....il...... . . . . . . . . . . . .:....... .-... ., ,, . . . . . . . . . ...,, . . ,, ,.. ,,..,. ,. 

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

bqGRAVlTY CORER [ qlSOPROPYL ALCOHOL 

IEPTH OF SEDIMEPT SAMPLE: [ ]S.S SPLIT SPOON [/dOEIONIZED WATER 

6- LT z:/c [ IDREDGE FJALCONOX 

[ ]HANO SPOON [ ]HN03 SOLUTlON 

2A SAMPLES COLLECTED [ ]S.S. BOWL [$POTABLE WATER 

iTTHIS LOCATION? [ ]YES [ ]NO [ 1S.S. BUCKET [ INONE 

YPE: -[A SEDIMENT TYPE: 

;AMPLE OBSERVATIONS: r 1cwy COMMENTS: 

]ODOR [r]SILT SjLTy- 5da 50% p&-d 

ACOLOR ~,f?outi ‘i-~ 6.&e iYPE OF SAMPLE COLLECTED: b]SANO 2=’ % &&‘~cs 

ITHER: [ y]DISCRETE [gORGANIC 

[ ]COMPOSlTE 

SAMPLES COLLECTED 

I COMMENTS: 
lULUMlZ 

,.IEQUIRED SAMPLE BOTTLE ID’S 

-- 
OTESISKETCH 

n 

.- 



()clDEIONIZED WATER 

SAMPLE DEPTH: ~9 -0.5 (FT BELOW SURFACE) ]HN03 SOLUTlON 

SPECIFIC CONDUCTIVIPI: /3t. 0 EQUIPMENT USED FOR SAMPLING: 
/ 

DISSOLVED Op : [tiNONE, GRAB INTO BO‘lTLE 

REDUCTION/OXIDATION POTENTIAL: 7.a 4 - [ ]BOMB SAMPLER 

[ IPUMP TYPE: 

[+)ISOPROPYL ALCOHOL 

[ 1.S.S. SPLIT SPOON [)CIDEIONlZED WATER 

QA SAMPLES COLLECTED 

I 
SAMPLES COLLECTED 

1 I [ I t 1 

jl 
iii~Es/sK rcii 



Project: An-i=2 oeb-?n/Do oLt4 J--RA Site* &K-c- z?e&/b 
Project Number. Om-,4.7~ Date: “,“-: -91; n 
Sample Location ID: /Z&l*lo/Bo i/ti4bO/Yc i 

Time: Start: @9 ! 5-g End: /Of 0 Z Signature of Sampler: 
: . . .., ., “. . . ::. .“. ‘.’ . . . . . . . . . ,,.. .,_,..,.. ,;. . . ...,,,.,. .,. ~..~,..~,..,.~..~~..~~...~,~,.~~~~,.~~.~..~~.,.. ., 

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLU&i &ED: 

[ ISTREAM [ IRIVER [ AISOPROPYL ALCOHOL 

[ ]SEEP h]DElONlZED WATER 

f OT 

,J IPONDRAKE .,. 
WATER DEPTH: [xJALCONOX 

ISAMPLE DEPTH& -0. q (FT BELOW SURFACE) [ ]HN03 SOLUTION 

VELOCITY MEASUREMENT OiTAINED [ YES, SEE RECORD [ IN0 WPOTABLE WATER 
TEMPERATURE: 74.0 i= pH: 5.2-c J ]NONE 

‘SPECIFIC CONDUCTIVIN: /& &da EQUlPMENT USED FOR SAMPLING: 

DISSOLVED 02 : jJ.4 [ -]NONE, GRAB INTO BOTTLE 
REDUCTION/OXIDATION POTENTIAL: y @,?h ’ [ IBOMB SAMPLER 

OTHER: [ ]PUMP TYPE: 

sEo,MENT ,iFoitiAi,&< 
. . . . . . ,., . .._.. .,..,,,,.,.,_, ..,.,,.. .,.,,., . . . . . . . . . . . .,.. . .,.. ..,,~~.~,......,.,...,..~.........~., ..:,..,........ . . . . . . . . . ..~.. ..:..,... . . . . . . . . . . . ........ .. . . :: . . . . . . . . . . . . . 

~EQUIPMENT USED FOR COLLECTION:(DECONTAMlNATlON FLUIDS USED: 

MGRAVITY CORER [ x]lSOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ J&S. SPUT SPOON v( JDEIONIZED WATER 
f7- /,Y- ‘a-s [ IDREDGE [+JALCONOX 

[ IHAND SPOON [ ]HN03 SOLUTlON 

QA SAMPLES COLLECTED [ ]S.S. BOWL [ )dPOTABLE WATER 

ATTHIS LOCATION? [ JYES [))NO [ ]S.S. BUCKET [ INONE 

TYPE: -11 SEDIMENT TVPE: 

SAMPLE OBSERVATIONS: l ICLAY COMMENTS: 

[ IODOR lXl=T S/L7PJz~ fo % #+fm-@ ? 
[MCOLOR PP e+ asRIsI~m cay lYPE OF SAMPLE COLLECTED: NSAND ,q y &-e&7?r/c 

I 
OTHER: w]DISCRETE [ fiORGANIC 

[ ]COMPOSlTE [ JGRAVEL 
., . . ., .,. ,,. .,...,, :.,... .,.,. ;: ,. .,. :;; ,. . . . :. 

SAMPLES COLLECTED 

VOLUME VOLUME 
PRESERVATIVE PRESERVATIVE REQUIRED REQUIRED SAMPLE BOTTLE ID’S SAMPLE BOTTLE ID’S COMMENTS: COMMENTS: 

/A4lJO/~O / /A4lJO/~O / 
H4>D.&O/ H4>D.&O/ 

I I 

I I 

f I f I 1 I 1 I 

N&i/SKETCH ‘. N&i/SKETCH ‘. 



Droject: A TG b&~~‘b~ n//4- ZZH Site: olcL4~ LAL& >#?%+a 
+oject Number: mT/$. 7d Date: 5 -/CJ - ‘76 
Sample Location ID: C%~LC,O/~O i/u 430 170 I 

Time: Start: /o : 4/ End: ‘/@I * Signature of Sampler: 
,, ., ;. . . . : . . . . ,, . . . ,. . . . . . . . . . . . ... ., .: .:. .’ :. ,. ,... ,, . . . . . . . ,,. ,:. ,.. ,. ,. ,,, . . . . . ,,,.,, .,, 

SURFACE WATER INFdRMATlON TYPE OF SURFACE WATER: DECONTAMiiATlON FLlJlDS USED: 

[ ISTREAM [ IRIVER [fl]ISOPROPYL ALCOHOL 

%]PONDRAKE 

NATER DEPTH: / (FT) 

SAMPLE DEPTH:0 -0.5 (Ff BELOW SURFACE) 

[ JSEEP (2DEIONlZED WATER 

[&LCONOX 

[ ]HN03 SOLUTION 

dEL0CIl-Y MEASUREMENT 

TEMPERATURE: 

SPECIFIC CONDUCTIVITY: 

3lSSOLVED 0, : /Id/? 
iEDUCTlON/OXlDATlON POTENTIAL: /L/s 7 /h Y 

3THER: 

[ %O 

EQUIPMENT USED FOR SAMPLING: 

[x]NONE, GRAB INTO BOlTLE 

f ]BOMB SAMPLER 

[ ]PUMP TYF’E: 

SED,M.iNT . . . . ,. ,NFORMAT,Cil\j’ :. . . . . . . . . 
,... . . ., ., ,. ,... ..\_ .,.........,.,..~~ .,., ., . . . .,.. : 

EQUIPMENT USED FOR COLLECTIO’N: DECONTAMINATION FLUIDS USED: 

[$]GRAVlTY CORER 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON 

[ IDREDGE 

[ IHAND SPOON 

QA SAMPLES COLLECTED [ ]S.S. BOWL 

ATTHIS LOCATION? [ JYES [ ]NO [ ]S.S. BUCKET 

TYPE: [ - 

SAMPLE OBSERVATIONS: 

[ IODOR 
[ x]COLOR ~A,ZIL s&&,, -,-o @; TYPE OF SAMPLE COLLECTED: 

OTHER: v]DISCRETE 

[ XJISOPROPYL ALCOHOL 

[ IDEIONIZED WATER 

[ PLCONOX 

[ JHN03 SOLUTION 
[ JPOTABLE WATER 

J INONE 

SEDIMENT PIPE: 

[ ICUY COMMENTS: 
sI&-ry-sArJ-~ 3s % #fz%wecy 

[ASAND 19% ot&+v/cvs ’ 

[ >L]ORGANIC 

SAMPLES C’OiEkTED 

I[ ]COMPOSlTE I[ IGRAVEL 
. . ..,. ,,. :. :. .., ., ,.. ,...._, .v. ,.. ,. . . . 

[ I 
[ 1 
I ! 

[ 
NOTES/SK TCH 



.” ~-- . . . . 
I ^- -:* 

WATER DEPTH: N A (FT) 

SAMPLE DEPTH: 0 - 6 ’ mELOW SURFACE) 

[#]ISOPROWL ALCOHOL 

[ ,JDEiONlZED WATER 

TEMPERATURE: 

SPECIFIC CONDUCTIVITY: EQUIPMENT USED FOR S 

DISSOLVED 02 : [)<SNONE. GRAB INTO BOlTLE 

REDUCTION/OXIDATION POTENTIAL: / 7 7, 4 P.-V [ ]BOMB SAMPLER 

OTHER: I JPUMP TYPE: 

: . . . . :.. . . ,.., . . . . . . . . . .:,. .,. .,\. .,...,., ,. ,,.,.,.,... ._.,.; . . ,.,.. ,.; .,. . . . . . . . . . . . . . ., . . . . : . . . . ,. . . . . . . . . . . .,.:,. . . . .,...,_ . . . SED,MENr INFo..iMiTION .,... . . . . . . . . . . . . . . . . . . . . . . . . . . . .., . . . . . . . . . . . . . 
EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

Ix]GRAVIl-Y CORER [+]lSOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [x]DEIONIZED WATER 
o- LC / SLs [ IDREDGE [PLCONOX 

( ]HAND SPOON [ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL [HPOTABLE WATER 

ATTHIS LOCATION? [ )YES MN0 [ ]S.S. BUCKET [ ]NONE 

TYPE: .[A SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: I ICMY COMMENTS: 

[ IODOR [ ISILT 

[ ICOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND 

OTHER: [+]DISCRETE [ JORGANIC 

I[ ]COMPOSITE 
.,. ., 

I[ IGRAVEL 
. . .: ~ ;... ,.,.,.... . . ..,.,~.....,. :.;.,. :; . . . . ,,..,.....: ,:... ( .;../.. ,.,... . . . . . . . . . . . . ..lL.... . . . . ,( ., 

SAMPLES COLLECTED 

KY 
r 

Zfw 
5 

=z Is VOLUME 

23 ii PRESERVATIVE REQUIRED SAMPLE BOlTLE ID’S COMMENTS: 

r^; 191’ : zz2- 

M4uo/qo/ 

M+DO/?O / 

II [I t I, 

[I tlpy I 

[ 1 

NOTE&KETCH 



_” - ,̂  _.., nl . . 

_ Project: A/rr, Site: dw4 LA/Lz- P&/a 

Project Number: Date: q-r0 -9L 
Sample Location ID: L-t-W0 20 0 J /hbo WO i 
Time: Start: /3--f 0 4 End: /<‘:4-g Signature of Sampler: 

: . . . . .:. . . . ,..:. . . ./.......... . . .,,.. ,,., . . . . . . . . ,. 
SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLIJIDS USED: 

[ ISTREAM [ IRIVER &]ISOPROPYL ALCOHOL 

WATER DEPTH: N/ (FT) 

b sJPOND/lAKE [ JSEEP L~IDEIONIZED WATER 

[ p@LCONOX 

_ 

SAMPLE DEPTH: 0-d-c (FT BELOW SURFACE) 

VELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD 
TEMPERATURE: pr o / . s.70 
SPECIFIC CONDUCTIVITY: -0~%h- 

DISSOLVED 02 : 4‘0 kca/L 

REDUCTION/OXIDATION POTENTIAL: + icy, 0 n?. J 

OTHER: 

(XNO 

EQUIPMENT USED FOR SAMPLING: 

MNONE, GRAB INTO BOlTLE 

[ ]BOMB SAMPLER 

[ IPUMP NPE: 

.: . ,.. . . ,. ., .., ,. ., ., . . . . . . . . . 

~IMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

DEPTH OF SEDIMENT SAMPLE: I [,dGRAVIl-Y CORER 

[ ]S.S SPLIT SPOON 

/ S’BU - I I[ IDREDGE 

[ ]HAND SPOON 

QA SAMPLES COLLECTED [ ]S.S. BOWL 

AT THIS LOCATION? [ ]YES [ ANO [ ]S.S. BUCKET 

TYPE: -11 
SAMPLE OBSERVATIONS: 

MISOPROPYL ALCOHOL 

[)SDEIONlZED WATER 

[PLCONOX 

[ JHN03 SOLUTION 

[)QPOTABLE WATER 

[ ]NONE 

SEDIMENT TYPE: 

i ICLAY COMMENTS: 

I [ IODOR 

[ ICOLOR TYPE OF SAMPLE COLLECTED: 

[ ISILT 

[ )SAND 

OTHER: 

SAMPLES COLLECTED 

[ADISCRETE 

[ ICOMPOSITE 

[ IORGANIC 

[ IGRAVEL ., ., : . . 

W r 

Ya 
5 

ILW H 

a2 2 
VOLUME 

23 PRESERVATIVE REQUIRED 

DC1 [ 1”-- 
SAMPLE BOTTLE ID’S COMMENTS: 

E 
[I ;q - h4-DO 200 1 

t : t I 
1 I [ I --- 
[ I [ I 

NOTES/SKETCH. ” “. 



-- 

I ?oject: /vrz5 CTP/M~~ m-f 4 Zf5-G+ Site: 0~x4’ &kfC ZxCv/> 
‘reject Number m/ 9.7 o Date: l-/o- 46 
sample Location ID: /A-+# 0 7,/ D//i4h zfo1 

Time: Start: /6 ! / 4 End: /6! 32 Signature of Sampler: 
., . . . . . . . ..: . . . . . ..:.2 .-.. . . . . . . . . . . ..., _, ,,, . . ..: ,, . . ,, ,. ,.... .,,... . . ,. . . . : 

SURFACE WATER INFORMATION ITVPE OF SURFACE WATER: ~DECONTAMINATION FLuiDs USED: 

I- I 

NATER DEPTH: n/A (FT) 
SAMPLE DEPTH:fl-@. < (FT BELOW SURFACE) 

I/ELOCITY MEASUREMEN; OBTAINED [ JYES, SEE RECORD 

TEMPERATURE’ 

SPECIFIC CONCiJCT%:F. 

pH: b&F 

Lzlo “m-JO f 

3lSSOLVED O1 : 5.0 ,/L 
d 

?EDUCTION/OXIDATION POTENTIAL: /65, 2 m 1/ 

3THER: 

[ IRIVER 1% IISOPROPYL ALCOHOL 

[ ]SEEP h]DEIONlZED WATER 

(,@LCONOX 

[ ]HN03 SOLUTION 

PINO [ )(lPOTABLE WATER 

[ INONE 
EQUIPMENT USED FOR SAMPLING: 

p]NONE, GRAB INTO BOlTLE 

[ JBOMB SAMPLER 

[ IPUMP TYPE: 

., . .,. . . ,. ., . . . ., .,.,.,. .\ . . ,. .,.,. .:.. . . . . . . . . . . . . . . . . . . . ..:,.,..\...... . . . . ,. ..,, . ., . . ., .A., . -., . . . . . . :, . . . . : . . . . ..,..... . . . . . . . 

~EDIMEN~~INFORM~T~ON IEQUIPMENT USED FOR C~\LECTlON:lDECONTAMlNATlON FLUI&s’usEDf ‘- 

I: 
PqGRAVITY CORER 

IEPTH OF SEDIMENTSAMPLE: [ ]S.S. SPLIT SPOON 
a--/fls -gLS [ IDREDGE 

[ IHAND SPOON 

1A SAMPLES COLLECTED [ ]S.S BOWL 

4T THIS LOCATION? [ ]YES MN0 ( ]S.S. BUCKET 

TYPE: --I 1 * 
SAMPLE OBSERVATIONS: I 

K ]ISOPROPYL ALCOHOL 
[)c]DEIONKED WATER 

[ kpLCONOX 

[ ]HN03 SOLUTlON 

L)VPOTABLE WATER 

[ JNONE 

SEDIMENT TYPE: 

I ICLAY COMMENTS: 

JODOR 

ICOLOR 

>THER: 

SAMPLES COLLECTED 

I[ JCOMPOSITE 

Y 5 
ZE 
uz g VOLUME 

2s iii PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

LA [ ] *&. zs5TG r2ewot!o/ 

[I b-4. LCebO2/0/ I 

iI (I 
t I t i 
1 1 1 I 

NOT&/SKETCH 



‘reject: /vr-c 0-m0 (3~ 4 zzQ9 Site: /VA4 LAW be&lb 
‘reject Number: on-14. 70 Date: .5-/o -96 
;ample Location ID: /H-W 0 22.01 &-fpnz2Oi 

‘ime: Start: / 7 f I7 End: 57:3r- Signature of Sampler: 
. . . ,. : .,. 

;URFACE WATER INFORMATiON TYPE OF SURFACE WATER: DECONTAMlNATliN FLUIDS &ED: 

[ ISTREAM [ IRIVER [ 4 IISOPROPYL ALCOHOL. 

[ >(;1POND/LAKE [ ISEEP [ z]DEIONltED WATER 

JATER DEPTH: /‘JA (m [x ]ALCONOX 

#AMPLE DEPTH: b -Oeq (FT BELOW SURFACE) [ ]HN03 SOLUTION 

‘ELOCITY MEASUREMENT OBTAINED [ FES, SEE RECORD @NO [<IPOTABLE WATER 

‘EMPERATURE: 
b qo F pH: 71 Oc [ ]NONE 

‘PECIFIC CONDUCTIVITY: /q< ,z&’ 
" 

EQUIPMENT USED FOR SAMPLING: 

ISSOLVED 02 : 4.4 &/i [Jc]NONE, GRAB INTO BOITLE 

EDUCTlONlOXlDATlON POTgNTIAL: / 7 7. v e L/ [ ]BOMB SAMPLER 

THER: [ ]PUMP ‘PIPE: 

EDIMENT INFORMATION .‘ EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

fyz]GRAVITY CORER [ %]ISOPROPYL ALCOHOL 

EPTH OF SEDlMEflT SAMPLE: [ ]S.S SPLIT SPOON [y]DEIONlZED WATER 

n--/,5- KLS [ IDREDGE [)(]ALCONOX 

[ ]HAND SPOON [ ]HN03 SOLUTION 

IA SAMPLES COLLECTED [ ]S.S. BOWL [ )(]POTABLE WATER 

.TTHlS LOCATION? [ JYES [ ANO [ ]S.S: SOCKET [ ]NONE 

YPE: 11 SEDIMENT TYPE: 

#AMPLE OBSERVATIONS: I ICMY COMMENTS: 

]ODOR [ ISILT 

]COLOR TYPE OF SAMPLE COLLECTED: [ ]SAND 

ITHER: [ ADISCRETE [ IORGANIC 

[ ]COMPOSlTE [ IGRAVEL 

IAMPLES COLLECTED 

VOLUME 
PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

l.4 quo zzo 1 

&4b otzo/ 

I 
[I II 
[ 1 1 1 I 

. I , JOTESBKETCH 



Project: m 0&Q&o cW4 ‘JSRA Site: f7[/i4 pwG-P&lb 
Project Number: OAT/L?* 76 Date: 5-//- 96 n 
Sample Location ID: ~t-fk> 0230 I /L&-D 023ol 

Time: Start: /b : 0 7 End: l/o ! a+ Signature of Sampler: 
..:_., .,...,.., ,,. . . . . . . . . . . . . . . . : :,. .. . . 

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMlNArfON FLUIDS USED: 

[ ISTREAM [ IRIVER [7c]lSOPROPYL ALCOHOL 

[ >IJPOND/LAKE [ ]SEEP [YDEIONlZED WATER 

WATER DEPTH: ti/ (FT) [PLCONOX 

SAMPLE DEPTH: (FT BELOW SURFACE) [ ]HN03 SOLUTION 

VELOCITY MEASUREMEN: OBTAINED [ VES, SEE RECORD 1)QFJO j&POTABLE WATER 

TEMPERATURE: L ci p pH: 6,e/ [ INONE 

SPECIFIC CONDUCTIVITY: /bo ./x,-w /%S EQUIPMENT USED FOR SAMPLING: 

DISSOLVED 01: ce.O,,/L [ x]NONE, GRAB INTO BOITLE 
4 

REDUCTION/OXIDATION POTENTIAL: /y:/. 9 /~cl/ [ ]BOMB SAMPLER 

OTHER: [ ]PUMP TYPE: 

_. 
. . . . . . .,. ..,.... -.... ..::.. .,. ::.. ,. . . . . . . . ., ..: ..,. .,., . . .,. : ., .,.. . . . . . . . ., . . . . . . . .,,. .:. . . . . . . . . . . . . .., ... . . . . . . . 

SEDIMENT INFORMA+& ” -‘. .” 
.,. ., . . . . 

EQUIPMENT USED FOR COLLECTION: DECONTAMlNATlON FLUiDs’ &ED: ‘- ‘__” ^” ‘~’ -.’ 

MGRAVIN CORER 

DEPTH OF SEDIMENT/SAMPLE: [ ]S.S SPLIT SPOON 

0 - /, 5- ELS [ IDREDGE 

[ IHAND SPOON 

QA SAMPLES COLLECTED [ ]S.S. BOWL 

ATTHIS LOCATION? [ jYES WO [ ]S.S. BUCKET 

TYPE:-1 1 

SAMPLE OBSERVATIONS: 

[ ]ODOR 
[ ICOLOR TYPE OF SAMPLE COLLECTED: 

OTHER: MJDISCRETE 

[ ]COMPOSlTE 

SAMPLES COLLECTED 

[)(]lSOPROPYL ALCOHOL 

&]DEIONPED WATER 

[xJALCONOX 

[ ]HN03 SOLUTION 

[ WOTABLE WATER 

[ ]NONE 

SEDIMENT TYPE: 

1 ICUY COMMENTS: 

[ ISILT 

[ ]SAND 

[ JORGANIC 

[ JGRAVEL ..,..,. ,..l.....I... . . . . . . . . . . :. . . . ,. .,. ., ,. .,. 

% 
r 

;; 
5 
5 

VOLUME < 5 
23 ii PRESERVATIVE REQUIRED SAMPLE BOlTLE ID’S COMMENTS: 

[xl ,~-L/4~=30 1 
[ I I,1 IfX L!4%0236I 
[I [I 

I ; t i 
I I [ I 

N0'ii&&TCH “‘. 



>roject: /vTL-oRL/l~ o&4- .zK.+J Site: 6L& &?2Q= ziiaa 

+oject Number: mj9.70 Date: s’--A/- 96 
ti+hJ~ Z?o Vh4bo Z+Q 1 

I 
Sample Location ID: I 
rime: Start: /3:Oi) End: /3:3r Signature of Sampler: 

..,.,,..,... : .: .I ,: ,: ,..:,.. : . . . . . ,... . . . e& ,. :.. ..,...,. . . . ..,. ,.. ,. .., ,.... . . 
SURFACE WATER INF’ORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLlJlDS USED: 

[ ISTREAM [ IRIVER [,&SOPROPYL ALCOHOL 

w]POND/lAKE [ ISEEP [% ]DElONlZED WATER 

NATER DEPTH: d/? (FT) [$ yLCONOX 

SAMPLE DEPTH: D ‘D. <‘(FT BELOW SURFACE) [ ]HN03 SOLUTION 

JELOCITY MEASUREMENT OBTAINED [ 

TEMPERATURE: 7c “r 
jYES, SEE RECORD VQNO ()dPOTABLE WATER 

pH: 7.21 [ INONE 

SPECIFIC CONDUCTIVITY: zm , -//r 5 EQUIPMENT USED FOR SAMPLING: 

3lSSOLVED 02 : 7.0 h-e/L/ ~JNoNE, mv3 INTO BOTTLE 
r/ 

iEDUCTlON/OXlDATlON POTENTIAL: /~-IS 5 )LL / [ ]BOMB SAMPLER 

ZITHER: [ IPUMP TYPE: 

. . _. . . ., . . . ., ., . . . . . . . . . ,. . . . . . . . . . 
&hiiii;r IiiFORMATlON 

. . . . . . . . . . 
EQUIPMENT USED FOR COL&TitiN: DECONTAMINATION FLUIDS USED: 

+]GRA~TY CORER [~]lSOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ 1.S.S: SPLIT SPOON w]DEIONlZED WATER 

o-/,-c ’ z3Ls [ IDREDGE [ );IALCONOX 

[ IHAND SPOON [ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL [ HPOTABLE WATER 

ATTHIS LOCATION? [ ]YES P(]NO [ ]S.S. BUCKET [ INONE 

TYPE: _ [ 1 SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: I 1cuy COMMENTS: 

[ ]ODOR [ ISILT 

[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ]SAND 

OTHER: f$JDISCRETE [ IORGANIC 

[ ICOMPOSITE [ IGRAVEL 
. : 

SAMPLES COLLECTED ’ 

TCH 



Voject: Site: 

[ ISTREAM [ IRIVER p]ISOPROPYL ALCOHOL 

w]POND/lAKE [ ]SEEP [>’ IDEIONIZED WATER 

YATER DEPTH: Iz//f (rr) 

SAMPLE DEPTH: (FT BELOW SURFACE) 

/ELOClPl MEASUREMENT OBTAlNED [ PIES, SEE RECORD DONO 
‘EMPERATURE: 8x-F pH: L.46 

;PEClFlC CONDUCTIVIN: z6 , ,_ /jd s EQUIPMENT USED FOR SAMPLING: 

IISSOLVED 01: 5. 0 P&o /L [XjNONE, GRAB INTO BOlTLE 
u 

~EDUCTlON/OXIDATION POTENTIAL: -7. 4 A+ r/ [ IBOMB SAMPLER 

ITHER: [ IPUMP TYPE: 

.. . . . . 
;EDlMENT Iikkl~TI6N 

. . ., . . ,. ,. .,.. ,, ,. .,. . . ., ,. .._,., ,. ..; ..,.. ., . . ,.,. . . . . . . . . . ,.....,...:...,. . . . . . . . . . ,. . . .._..... : . . . . . ,.. ., : ,.,, .,.. . . . .,.. .:. . . . . . ,... . . . . .,... 
IEQUiPMENT USED FOR COLLECTiON:jDECONTAMlNATlON FLUIDS USED: 

IEPTH OF SEDIMEN: SAMPLE: 

n-/.g i3ti 

>A SAMPLES COLLECTED 

[ HGRAVITY CORER 
[ ]S.S. SPLIT SPOON 
[ IDREDGE 

[ ]HAND SPOON 

[ ]S.S. BOWL 

[+]ISOPROPYL ALCOHOL 

[)CIDEIONlZED WATER 

[ $ALCONOX 

[ ]HN03 SOLUTlON 

(APOTABLE WATER 

LTTb-ilS I OCATIONI) I NES klN0 11 1S.S. BUCKET It INOF JE ,. ,...- --- . . ..-... , ,.-- .,.‘~..~ I . .- 

YPE: 11 SEDIMENT TYPE: 

iAMPLE OBSERVATIONS: 

JODOR 

ICOLOR TYPE OF SAMPLE COLLECTED: 

[ ICMY COMMENTS: 

[ ISILT 

t l=ND 
ITHER: 

SAMPLES COLLECTED 

(aDISCRETE 

[ ICOMPOSITE 
,. 

[ IORGANIC 

[ IGRAVEL 

% 
l- 

<a 5 
SF I 

VOLUME 

2s 
E 
ifi PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

[%I 
I,:, zs 

M4hJO zfyo / 

f i 
/A4>l, 170 J 

[ I, 

t1 I! 1 

! I 1 I I I I 

dOTES/SKEi-i ” 



. . 

reject: /c/rt d-N30 Of%+ Z#ZM Site: /X4+ /A&C h&4/b 
reject Number: CWF?, 77/3 Date: 5 -N- 96 
iample Location ID: M4tiotiQf M4%s” / 

‘ime: Start: /$ : 5% End: ?S: 90 Signature of Sampler. 
..,.. . . .; . . . ,,_ . . . . . . . . . . .,,,,...,. .., . . . .,.. .. . . . . . . ,...,,,....,., ;..,.., . ...,, ., ,.,, _... 

8URFACE WATER INFORMATION lYPE OF SURFACE WATER: DECONTAMItiATlON iLipS USED: 

[ ISTREAM [ IRIVER [ +OPROPYL ALCOHOL 

Jx ]POND/LAKE [ &SEEP [+ ]DEIONlZED WATER 

/ATER DEPTH: hJA (FT) D&iLCONOX 

AMPLE DEPTH:& 0. c (FT BELOW SURFACE) 

ELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD I$NO [yz]POTABLE WATER 

EMPERATURE: P’6”P pH: 5.0, [ ]NONE 

PECIFIC CONDUCTIVIN: 2% ,A- f?o s- EQUIPMENT USED FOR SAMPLING: 

‘ISSOLVED 02: 4 / ~9 /L FINONE, GRAB INTO BOTTLE 
” 

EDUCTlONlOXlDATlON POTENTIAL: i% 2, 3 - c/ [ ]BOMB SAMPLER 

ITHER: [ ]PUMP Nf’E: 

lo -j D .96 [)oISOPROPYL ALCOHOL 

EPTH OF SEDIMENT SAMPLE: [ ADEIONIZED WATER 

n - /d T ) EL.5 [ IDREDGE [.JALCONOX 

[ IHAND SPOON [ ]HN03 SOLUTION 

A SAMPLES COLLECTED [ ]S.S. BOWL [ APOTABLE WATER 

TTHIS LOCATION? f%jYES [ INO [ ]S.S. BUCKET [ ]NONE 
YPE: ‘b LJLfC-/V=- -1 1 SEDIMENT TYPE: 

AMPLE OBSERVATIONS: I ICUY COMMENTS: 

IODOR [ ISILT 6. 
ICOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND 

ITHER: 

;AMPLES COLLECTED 

[aDISCRETE 

[ ]COMPOSlTE 
.. 

[ IORGANIC 

[ IGRAVEL 
_..,. ̂ _ ,.. .(_ “,. 

w r 

YE 
z 

UW 
Ks 

# VOLUME 

23 ‘s: PRESERVATIVE REQUIRED SAMPLE BOl?IE ID’S COMMENTS: 

[%I 1 1 2-z& LY+Lu’o 7t.6 D f 

t 1 b-l 27f22-4 ,5/4-‘ro 260 I 

[I i+! 
ZCGF Ld4ba 3LU) b Iblr fLf b?rzc’ 

t 1 i I 

I 



Voject: /vrr, oae+bu O&9 5’-;RA 
Voject Number: nxs/ 4.70 
iample Location ID: /f4w 0 27 0 1 /M4-170z7c 1 

Site: fT!!;( LAkc nm.u3 
Date: 5-11-46 

,’ 

‘ime: Start:/0 : S3 End: fi : 30 Signature of Sampler: /fI 
/ /- // .: . . . . . . . . ..,......._.,... . . . . . . . . . . . .,,. . 

XJRFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMlNATlON FLUIDS USED: 

[ ISTREAM ( IRIVER [ $]lSOPROPYL ALCOHOL 

[yJPOND/LAKE [ ISEEP [ 7(]DEIONlZED WATER 

VATER DEPTH: Nfl (FF) [ )<lALCONOX 

IAMPLE DEPTH: O-O.5 ‘(FT BELOW SURFACE) [ ]HN03 SOLUTION 

‘ELOC1-t-Y MEASUREMENT OBTAINED [ IYES, SEE RECORD hClN0 RIPOTABLE WATER 

‘EMPERATURE: 3 7. 0 “F pH: ?\ 80 [ INONE 

;PECIFIC CONDUCTIVITY: >I 0 /v3- k 05 EQUIPMENT USED FOR SAMPUNG: 

IISSOLVED O2 : 7,o P+ /L 
‘EDUCTIONIOXIDATION PO ENTIAL: ?-711 0 - J 

[>i]NONE, GRAB INTO BOTTLE 

[ ]BOMB SAMPLER 

ITHER: [ ]PUMP TYPE: 

,., : ..,.., . . . ..,...,., ..,. ,........._...,_,.,.,. . . . . . . . . . . :,., ,.,. ;...., ,., . . ._. . . . . . . . ., . . . . .,. .,.,. ,. . ,.....,. : . . ,. . . ., . . . :.. .:.. .,.. ,. ., . . . . . . . . ,.. . . . .; ,. ,. ,. . . ,. . . ., 
;EDIMENT INFORMATION EQU[PMENT USED FOR COLLECTION: DECONTAMINATION FLUlb~%i~tj~-~*-” ‘--I. ’ 

[YGRAVITY CORER [dISOPROPYL ALCOHOL 

IEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [)r]DEIONlZED WATER 

o- /.T j BLS [ IDREDGE WALCONOX 

[ ]HAND SPOON [ ]HN03 SOLUTION 

IA SAMPLES COLLECTED [ ]S.S. BOWL b]POTABLE WATER 

,TTHlS LOCATION? [ r/ES hQN0 [ ]S.S. BUCKET [ ]NONE 

YPE:-[ 1 SEDIMENT TYPE: 

BAMPLE OBSERVATIONS: I ICUY COMMENTS: 

IODOR [ ISILT 

JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND 

ITHER: [XIDISCRETE [ JORGANIC 

[ ]COMPOSlTE [ IGRAVEL 
. . ,. _, ., . . 

iAMPLES COLLECTED. 

w P 
5 
z 

e 
VOLUME 

PRESERVATIVE 

r.r - 

REQUIRED SAMPLE BOll-LE ID’S COMMENTS: 

&4Lc,OZ70 7 

11 fis, u4’boZ70~ 

I ! 1 I I 

,..,. . 
_. ._, 

IOTESlSKETCH 



+oj&: - os54d~a OU 4- zG9 Site: L3d-4 t ’ A-&F Ywz-f4/> 
Droject Number: oS//9. 70 Date: s+O---q6 
sample Location ID: M+ ~0 IZO/ h4D” Zro I 

rime: Start: /I/: 51 En& ‘/z! 4( Signature of Sampler: 

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMlNATfON FLUIDS USED: 

[ ISTREAM [ IRIVER [ ~ISOPROPYL ALCOHOL 

PJPONDRAKE [ JSEEP (~]DEIONPED WATER 

NATER DEPTH: fl/ (FT) fs)ALCONOX 

;AMPLE DEPTH: fi -0.g (FT BELOW SURFACE) [ JHN03 SOLUTION 

4ELOCllY MEASUREMEN? OBTAINED [ YES, SEE RECORD MN0 [XIPOTABLE WATER 

TEMPERATURE: 82 p pi+: 6 d? J INONE 

SPECIFIC CONDUCTIVITY: / 4 0 urn //.= I c. EQUIPMENT USED FOR SAMPLING: 

IISSOLVED 02 : 5,2&7-//L FINONE, GRAB INTO BOTTLE ” 
iEDUCTlON/OXlDATlON POTENTIAL: 25 7. ? &L f [ JBOMB SAMPLER 

DTHER: [ ]PUMP TYPE: 

SEIDIMENT INFORMATIOi’i”~‘~’ 
..,, . .._ .,.... ,.. . . ,.. ,. ,, ,, . . .:... . . ....:.,, . . .., . . . . . . . . . . . . . . . . . . . 

IEQUIPMENT USED FOR COLLECTlON:~DECONTAMlNATlON FLUIDS USED: 

3EPTH OF SEDIMENT SAMPLE: I w]GRAVIT/ CORER 

[ ]S.S. SPLIT SPOON 

[ ]HAND SPOON 

>A SAMPLES COLLECTED [ ]S.S. BOWL 

\TTHlS LOCATION? [ JYES [%]NO [ ]S.S. BUCKET 

h’PE: -11 
iAMPLE OBSERVATIONS: 

f,4 JISOPROPYL ALCOHOL 

[x]DEiONlZED WATER 
[&LCONOX 
[ ]HN03 SOLUTION 

[)cJPOTABLE WATER 

[ INONE 
SEDIMENT TYPE: 

J 1cuy COMMENTS: 

IODOR 

ICOLOR 

ZITHER: 

SAMPLES COLLECTED 

I[ ]COMPQSlTE 
: ,, 

i 1 [ I 
I 1 

,t 
NOTES/SK TCH 



Project: /vrce Site: /-Y&L 4 UrcK bet?/23 

Project Number: OJ?TI9.70 Datd: 5-/R. - Y6 
Sample Location ID: d-f+Wo z 40 lA44D OS? 0 f 
Time: Start: is.‘& 3 End: ‘/cf / 0 Signature of Sampler: 

. . . . 

sURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMlNATlOi FLUIDS USED: 

[ ISTREAM [ IRIVER CAjlSOPROPYL ALCOHOL 

(4PONDRAKE [ JSEEP [FjDEIONIZED WATER 

WATER DEPTH: n/k (FT) [)cfiLCONOX 

SAMPLE DEPTH: 0 - 0.g (TT BELOW SURFACE) [ ]HN03 SOLUTlON 

VELOCIN MEASUREMENT OFAINED [ IYES, SEE RECORD tie [*POTABLE WATER 

TEMPERATURE: pz F pH: /n. 35 [ JNONE 

SPECIFIC CONDUCTIVITY: /“%?-,,,/‘h EQUIPMENT USED FOR SAMPLING: 

DISSOLVED 01: 5. c; Icq -2 bINONE, GRAB INTO BOTTLE 

REDUCTION/OXIDATION POTEATIAL: a/ 3. 8 [ IBOMB SAMPLER 

OTHER: [ ]PUMP TYPE: 

..,.,.. .., . . .,..... ,. ,. ,, ,. . . . . :.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,. .:. . . -,. ..;, :. . . . . . . . . . _,.,.,,,_.,.. . . ,,.. ,,. .,... ..- I_ ._ .” “, L .I, .-_ -I ._ . .*_ 
EQUlPMENT SEDIMENT INFORMATION 

HGRAVITY CORER v]lSOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON U(]DEIONlZED WATER 

/5 / ?3cA - , 
I 
[ IDREDGE 

[ IHAND SPOON I OcjALCONOX 
[ ]HN03 SOLUTION 

QA SAMPLES COLLECTED i iS.S. BOWL kJPOTABLE WATER 

AT THIS LOCATION’? [ jYES fi4NO [ ]S.S. BUCKET [ INONE 

P/PE: 11 SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: 1 ICUY COMMENTS: 

[ IODOR f ISILT 

[ ICOLOR NPE OF SAMPLE COLLECTED: [ ISAND 

OTHER: [);C]DISCRETE [ IORGANIC 

[ ICOMPOSITE [ JGRAVEL . . ,, .,. ., ., . ., ,. 

SAMPLES COLLECTED 

W I- 

YE 
5 

se 
z 

2s 

E VOLUME 
ii PRESERVATIVE REQUIRED SAMPLE BOlTLE ID’S COMMENTS: 

[%!I [I L44ticJ~~~~ 

t i 
[?I , ~~ &4-D0 z-40 I 

i I, 

1 I 

I 1 I !. 
1 I 1 I 

- 
NOTES/SKETCH “” 

I 1 



*IDEIONIZED WATER 

ATER DEPTH: NA (FT) 
SAMPLE DEPTH: /) -0.g (FT BELOW SURFACE) 

EQUIPMENT USED FOR SAMPLING: 

DISSOLVED 02 : [ANONE. GRAB INTO BOTTLE 
[ ]BOMB SAMPLER 

[ JPUMP TYPE: 

,.,.. . . . . .: .: . . . ., . . ..,. . . ..,.,.. . . . . . . . ., ,.,. . . . . . . ., :..,, .,.,.,. ,, ; . . ..,. .., . . . :.... . . : SEDIMEN.~.INFOR~~~lOfJ’. . i ., . . . . ,.; .., . . 

)EQUIPMENT USED FOR COLLECTlON:~DECONTAMlNAiION FLUIDS USED: 

I I [)L]GRAVITY CORER 

I 

[~]lSOPROPMALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]S.s. SPLIT SPOON [gJDEIONlZED WATER 

/ r ’ BiS - . 
I 
[ IDREDGE 

[ I &ALCONOX 

]HAND SPOON [ ]HN03 SOLUTION E 
_H QA SAMPLES COLLECTED [ ]S.S. BOWL [ )dPOTABLE WATER 

AT THIS LOCATION? [ >qyES [ ]NO [ ]S.S. BUCKET [ JNONE 

TYPE: ~‘-5 ~-,I I- SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: t ICLAY COMMENTS: 

[ ]ODOR [ ISILT 

[ ]COLOR w[ ISAND TYPE OF SAMPLE COLLECTED: 

OTHER: [X JDISCRETE [ JORGANIC 

[ ]COMPOSlTE [ JGRAVEL 

SAMPLEi CiiLECTED 

VOLUME 
REQUIRED SAMPLE BOTTLE IDS : PRESERVATIVE 

;; z 
I ,&4ti0300/ 

&4WO30 ol ms 

[I -zs=d I ,5if--~o300 J fi,q 

COMMENTS: 

1 II I I 

NOTES/SKETCH 



-- 
- ..-.-.-. “,__.._.” 

iProject: w -+2dN’30 au.4 -i Site: nu+ /A& TX% D 
Project Number: #s??19. 7 (3 Date: s-/3 -9 62 
Sample Location ID: u4-ti0 3 L 0 1 h4D03t o i / 
/Time: Start: /a: 3 53 End: //.‘3/ Signature of Sample 
,.;.....,:. .,........ ., . . . . . .:..... . . .:. . . . . . .:..: ..;. . . . . ..:.: . . 
;SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: 

[ ISTREAM [ ]RlVER [+]ISOPROPYL ALCOHOL 

[ JSEEP WDElONlZED WATER 

‘WATERDEPTH: .NA 

Jx)POND/LAKE 

(FT) [?jALCONOX 

,SAMPLE DEPTH:fl-8~ 5- (FT BELOW SURFACE) [ ]HN03 SOLUlION 

VELOCITY MEASUREMENT OBTAINED [ r/ES, SEE RECORD [ ]No [ *IPOTABLE WATER 

iTEMPERATURE: &% “/= pH: 6.60 [ INONE 

SPECIFIC CONDUCTIVITY: / 87 /A- k= EQUIPMENT USED FOR SAMPLING: 

lDISSOLVED 01: 5:Y /u+L-- [r jNONE, GRAB INTO BOlTLE 
I/ 

‘REDUCTlONlOXlDATlON POTENTIAL: 

IOTHER: 

a,rb. -3 [ IBOMB SAMPLER 

[ IPUMP NPE: 
I 

I “- ., 
,. . . . . ., ,. . . .,., .,./, .: . . . ,. . . ,., . . . . . . . . . . ., . . ,. . . . . . . 

,NFo.ii..i;.i . . . . . . . . . . . iE6,MENT . . . . 
,, .,Ij..,_ ..__. 

lEQUlPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USE6: 

DEPTH OF SEDIMENT SAMPLE: I b(lGRAViTY CORER 

[ ]S.S. SPLIT SPOON ~-/c5T’%L~ 
I 
[ IDREDGE 

[ IHAND SPOON 

QA SAMPLES COLLECTED [ ]S.S. BOWL 

ATTHIS LOCATION? 1 ]YES I$]NO [ ]S.S. BUCKET 

PIPE: -t- 
SAMPLE OBSERVATIONS: 

[ AISOPROPYL ALCOHOL 

[+ IDEIONIZED WATER 

[% ]ALCONOX 

[ ]HN03 SOLUTlON 

[XIPOTABLE WATER 

I SEDIMENT TYPE: 

I ICUY COMMENTS: 

[ IODOR 

[ ICOLOR 

OTHER: 

TYPE OF SAMPLE COLLECTED: 

~]DISCRETE 

[ ISILT 

( ISAND 

[ IORGANIC 

2 
i VOLUME 
z PRESERVATIVE REQUIRED SAMPLE BOlTLE ID’S COMMENTS: 

&4WOSlO 1 

//e‘Po 3/ o/ 
I 

1 I, 
[ 1 

.’ .’ TCH 



>roject: hvx nU&0 f7fi4 ZH 
Droject Number: d%?~14 _ 70 
Sample Location ID: ,m%t~n?~/h4Lb037-6 i 

/ 

Site: f- 
Date: 5-/3- $76 

rime: Start: 12: 17 End: / 2 : 3-g Signature of Sampler: ., I .,_ /- .. . . . .,. .;. . . ,.... 

/ag?-& 

. . . . . . . : . . . . . . . . . . .: ,..... . . . . . . . . . . ., .. .. . . . .,.... . 
SURFACE WATER INFORMATION TYPE OF SURFACE’WATER: 

. . . . ,, 
DECONTAMINATION FLLIIDS USES): 

[ ISTREAM 

Dc]PONDRAKE 

[ IRIVER 

1 I==’ 

[ 7JISOPROPYL ALCOHOL 

NATER DEPTH: /l//s, 

[ADEIONIZED WATER 

(FT) k HLCONOX 

SAMPLE DEPTH:/7 4.; (FT BELOW SURFACE) [ ]HN03 SOLUTION 

JELOCITY MEASUREMENT OBTAINED [ 

TEMPERATURE: m “F- 
JYES, SEE RECORD fiN0 [,&POTABLE WATER 

pH: 51 77 J ]NONE 

;PEClFlC CONDUCTIVITY: 2 ! 2 /i&.-j t/o3 EQUIPMENT USED FOR SAMPLING: 

)ISSOLVED O2 : 2 -8 ~4-9 /i 

/.s/. 7 A 1/ 

[ bONE. GRAB INTO BOlTLE 

?EDUCTlONlOXlDATlON POTENTIAL: [ ]BOMB SAMPLER 

3THER: [ IPUMP TYPE: 

;EhkNT INFORMATION 
., ,, ,. . . . :..,...,. ,. ., . ., .., ,. ._. ,....... .,. .,.. ,..., . . . . . : . . . . . . ., . . .,, .i..._. . . . ..A... . ..\..... . . . . . . . . . . .:. : :... :; . . .:. .A.. . . . . . 

1EQUIPMENT USED FOR COLLEC~lON:~DECONTAMlNATlON FLUIDS USED: 

[ HGRAVITY CORER 

IEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON 
6 - /. c / 56.5 [ IDREDGE 

[ JHAND SPOON 

1A SAMPLES COLLECTED [ ]S.S. BOWL 

1TTHlS LOCATION? [ IYES WO [ ]S.S. BUCKET 

PIPE: 11 
SAMPLE OBSERVATIONS: 

IODOR 

ICOLOR TYPE OF SAMPLE COLLECTED: 

ITHER: [)(IDISCRETE 

[ $jISOPROPYL ALCOHOL. 

[XJDEIONUED WATER 

WLCONOX 

[ ]HN03 SOLUTlON 

INPOTABLE WATER 

[ ]NONE 

SEDIMENT TYPE: 

t ICMY COMMENTS: 

[ ISILT 

[ ]SAND 

[ IORGANIC 

SAMPLES COLLECTED ,, ., 

1 I 
[ I 
t 1 

& 
NOTESISH TCH 



Project: * c~P~+VW cm4 Z# Site: Ou$-‘LAWP~~b 

Project Number: B.FJ?jq, 70 Date: 5-G - 76 
Sample Location ID: &4h10 s SO //%?-+.BO53O 1 

Time: Start: //:a7 End: ///>>‘I Signature of 

I [ ISTREAM [ IRIVER IV-J ISOPROPYL ALCOHOL 

I ~]PoND~KE [ ]SEEP [)clDEIONUED WATER 

WATER DEPTH:,&- (FT) [*LCONOX 

SAMPLE DEPTH: o -0. g(((FT BELOW SURFACE) 

VELOCITY MEASUREMENT OBTAINED [ lyES,,Sy FCORD 
TEMPERATURE: Jo oc pH: t6. - 

[>o 

SPECIFIC CONDUCTIVITY: /c: a 

DISSOLVED 02 : 6.+ HP/L 
REDUCTION/OXIDATION POTENTIAL: / 71% 6 
OTHER: 

EQUIPMENT USED FOR SAMPLING: 

PI NONE, GRAB INTO BOTTLE 

[ IBOMB SAMPLER 

[ ]PUMP TYPE: 

. . ., . . . ., ? . ,. . . . . ., . . . : . . . . . . ; . . . . :. . .: . . ., ,. ,. . . ,. ,. . . ,. . . . . . ,. . . . . . . ,. ., . ,. .: 

sE&MENT INFORMATION EQUIPMENT USED’FOR COLLECTION: DECONTAMlNATlON FLUIDS USED: 

[>GRAVIN CORER ~%~~SOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: 
0 - /; 5 j EiS 

( ]S.S. SPUT SPOON k ]DElONlZED WATER 

[ IDREDGE [,y\LCONOX 

[ ]HAND SPOON [ ]HN03 SOLUTlON 

QA SAMPLES COLLECTED [ ]S.S. BOWL 

kT THIS LOCATION? WES [ ]NO [ P.S. BUCKET 

TYPE: -11 
SAMPLE OBSERVATIONS: 

[ ]ODOR a 
[ ]COLOR TYPE OF SAMPLE COLLECTED: 

OTHER: [ %JDISCRETE 

SAMPLES COLLECTED 

I[ ]cOMPOSITE 

[)JPOTABLE WATER 

[ ]NONE 

SEDIMENT TYPE: 

i 1cuy 
[ ISILT 

[ ISAND 

[ IORGANIC 

COMMENTS: 

I[ IGRAVEL 
. 

I~. ^ ,. , 

VOLUME 
PRESERVATIVE REQUIRED SAMPLE BOl7LE ID’S COMMENTS: 

zt=.CK &eLcJo33oI 
/~efAJo33D 1 b J?!4PLluz!?= 

lf5f+Do330/ 

. 
NOTES/SKETCH 

- 

- 



DElONlZED WATER 

WATER DEPTH: .dA (FT) 
SAMPLE DEPTH: o-0. y (FT BELOW SURFACE) NO3 SOLUTION 

VELOCITY MEASUREMENT OBTAINED [ YES, SEE RECORD MN0 OTABLE WATER 

TEMPERATURE: 

SPECIFIC CONDUCTIVITY: EQUIPMENT USED FOR S 

DISSOLVED 02 : 7* i.2 DQNONE, GRAB INTO BOlTLE 

[ IBOMB SAMPLER 
[ ]PUMP TYPE: 

,_ . . ., .:,.. . . . . . . . ,. . ., : . . . . ; . . ,.,...,., . . . . . . . . . . . . . : .._.: ,... . . . . . . . . . .:. . ..I 

SEDlMiNT INFO&ATIO;i “‘.’ 

., ,. ., . . 

EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: ’ 

fy]GRAVITY CORER [~(BSOPROF’YL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON y3DElONKED WATER 

O-/IF ‘;;sLs [ IDREDGE [ ]ALCONOX 

[ ]HAND SPOON 7. ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL [NOTABLE WATER 

AT THIS LOCATION? [ ]YES MN0 [ ]S.S. BUCKET [ JNONE 

l-YPEzp[ 1 SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: i ICUY COMMENTS: 

[ IODOR [ ISILT 

[ ICOLOR TYPE OF SAMPLE COLLECTED: “. [ ]SAND 

OTHER: m]DtSCRETE [ IORGANIC 

[ ICOMPOSITE [ JGRAVEL 
. . : ;:, . . . . . . . . .,. . . . . ,. ; . . ., :. ., . . . . . . 

SAMPLES COLLECTED 

TCH 



eject: r/--t / O~Gh3 ou-+ ZFW Site: n&C+ &vcE 3x52/b 
eject Number: &W/e. 70 Date: F-- /s -7b 

I ’ 
mple Location ID: /a-b o Js’o 1 /h d-30 Sr;-u 1 

ne: Start: /9aI” End: /jd :/b Signature of Sampler: &&dJ/, / I ,. . . .: . . . . . :..‘..-. .; .A.. : ,... ..,. _.., : . . . . . . . . .,_ ,. . . . . . . . ,.........,.....,... ,.....,..,,,...,.,.,.,~ ,_. .,_,,,.. , 
RFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: 

[ ISTREAM [ ]RlVER [ ‘29lSOPROPYL ALCOHOL 

J~ONDLAKE [ ISEEP ~DEIONIZED WATER 

,TER DEPTH: /vfl (FT) &JALCONOX 

tiPLE DEPTH:Q--O-: (FT BELOW SURFACE) [ ]HN03 SOLUTION 

mOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD P 
0 @POTABLE WATER 

dPERATURE: 4/ 0 c pH: 6,s7 [ INONE 

iClFlC CONDUCTIVITY: / 6 ? ,dA- k/@_r EQUIPMENT USED FOR SAMPLING: 

SOLVED 02: 7. + hc~7 /L- N, 1/ 
WNONE, GRAB INTO BOTTLE 

DUCTlON/OXlDATlON POTENTIAL: / 7 5’ 3 * [ ]BOMB SAMPLER 

HER: [ ]PUMP TYPE: 

,... .,.. . . . . . . . . ,.. .,.,. . . . . . . . ., . . . . .._.. _.,.. ,., ., . . .., . . . . . . .,. . . . . . . . . . . . ,. .,.. . . ,.., .:... ..,.,. ,. _,.. ,.., 
DIMENT INFORMATION EQUIPMENT USED FOR CDLLECTION: DECONTAMINATION FLUID’S USED: ..^I_, 

MGRAVITY CORER [flISOPROPYL ALCOHOL 

‘TH OJ SEDF,NT$y’E: [ ]S.S. SPUT SPOON [$DEIONlZED WATER 

n / [ IDREDGE [ y\LCONOX 

[ IHAND SPOON iy1~~03 SOLUTION 

SAMPLES COLLECTED [ ]S.S. BOWL I OTABLE WATER 

THIS LOCATION? [ jYES ()QNO [ ]S.S. BUCKET 7 INONE 

‘E:-, i 1 SEDIMENT TYPE: 

vlPLE OBSERVATIONS: [ ICUY COMMENTS: 

ODOR [ ISILT 

COLOR TYPE OF SAMPLE COLLECTED: [ ISAND 

HER: MDISCRETE [ IORGANIC 

[ JCOMPOSITE [ JGRAVEL 
. . . . . ., ,, . : .; . . . . .1 . . . .,. 

,MPLES COLLECTED 

VOLUME 
PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

&H+bh3Fo I 

P 
ITES~SKETCH 

.” 



i 

.:. . ..T. . . . . ..,..-:..:. :... . . . . . . . . . . ..:,..,..,.,. . . . . . . . . . . . . . 

EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 
. . . . . . . ., ,. . . : . .,. .,...,.,. .,,,......,.,,,. ..,.,,,..,.,,...... ,. .., 

iEDlMENT INFORMATION 
DQGRAVIN CORER [*ISOPROPYL ALCOHOL 

)EPTH OF SEDIMENTPAMPLE: [ ]S.S. SPLIT SPOON ~(]DEIONIZED WATER 

(I- /.y ZLS ( IDREDGE - I)JALCONOX 

[ ]HAND SPOON [ ]HN03 SOLUflON 

)A SAMPLES COLLECTED [ ]S.S. BOWL mPOTABLE WATER 

‘TTHIS LOCATION? [ JYES -NO [ ]S.S. BUCKET j ]NONE 

YPE: -11 SEDIMENT TYPE: 

AMPLE OBSERVATIONS: r ICMY COMMENTS: 

IODOR [ ].SlLT 

ICOLOR TYPE OF SAMPLE COLLECTED: [ ISAND 

bTHER: ~D~SCRETE [ IORGANIC 

[ ICOMPOSITE [ IGRAVEL . . . . ~ . . . : . ,. ., . . ., .. .:. ., 
iAMPLES COLLECTED ‘. ” ’ 

C 1 

Voject: N= o&&a- o&c4 ZfkA Site: oh+ L-ddeG 3xm3 
lroject Number: 06~1.7” Date: s--/c-4 6 
;ample Location ID: //rehJO36 0 i/U @ci S(J@l 

‘ime: Start: /L ‘. 37 End: /7( 28 Signature of Sampler: 
..’ .,...... . . . . . . . . . . :.: . . . . . .,.. .,.. ,. ,. ..,,. 

URFACE WATER IN-FORMATlON TYPE OF SURFACE WATER: 

[ ISTREAM [ JRIVER [ *IISOPROPYL ALCOHOL 

/@ m 

QaPOND/LAKE [ ]SEEP [HDEIONIZED WATER 

ilATER DEPTH: I 
[ +LCONOX 

AMPLE DEPTH: c-z@ s S- (FT BELOW SURFACE) > 3. 7 [ ]HN03 SOLUTION 

‘ELOCITY MEASUREMENT OBTAINED [ YES, SEE RECORD j>dNO (APOTABLE WATER 

‘EMPERATURE: 3 r’ * s l = pH: 6. 89 J INONE 

sPECIFIC CONDUCTIVITY: /77 &e?.#f r EQUIPMENT USED FOR SAMPLING: 

hISSOLVED 02 : 7. a /L 
!EDUCTION/OXIDATION P:;ENTIAL: / 8x. 0 * y 

WONE, GRAB INTO BOmE 

WOMB SAMPLER 

)THER: [ IPUMP TYPE: 

VOLUME 
PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

1 

[ i 

- Lf4bJ 0 360 / 

w. zzz 

VeLJ 036OiL 4 4 /A p ,cL3A g,7l-m 

Uk7s 03661 
[ I 
1 If I I 

I I [ II I I I 
. 



[HDEIONIZED WATER 

WATER DEPTH: ,/V/c (rr) 
SAMPLE DEPTH: 5 - 0.5 (FT BELOW SURFACE)] i ‘,+A& s-m-- HN03 SOLUTION 

VELOCITY MEASUREMENT OBTAINED [ YES, SEE RECORD 

TEMPERATURE: 30 “c 

[,JNO 

SPECIFIC CONDUCTIVITY: 16 0 )rvhko ,” USED FOR SAMPLING: 

DISSOLVED 01: 7. $? /L 

REDUCTION/OXIDATION POTz%AL: zo‘=‘. + bt ti 

INONE, GRAB INTO BOITLE 
OMB SAMPLER 

OTHER: [ IPUMP TYPE: 

SEDIMENT INFORMATION r EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: ” 

GRAVITY CORER [XIISOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [x]DEiONlZED WATER 

I O”/,C ‘tifi [ IDREDGE 

[ IHAND SPOON I tx jALCONOX 

[ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL 

ATTHIS LOCATION? [ IyES WNO [ ]S.S. BUCKET 

TYPE: I1 
SAMPLE OBSERVATIONS: 

[ ]ODOR 

[ ]COLOR TYPE OF SAMPLE COLLECTED: 

OTHER: [NDISCRETE 

[ ICOMPOSITE 
.; . . .:. 

SAMPLES COLLECTED .’ 

[HPOTABLE WATER 

[ INONE 

SEDIMENT TYPE: 

1 ICUY 
[ ISILT 
[ ISAND 

[ IORGANIC 

[ IGRAVEL 

COMMENTS: 

VOLUME 
PRESERVATIVE REQUIRED SAMPLE BOlTLE ID’S COMMENTS: 

(p+hJo 3701 
LtLcwo 3702 

I ti4>oT370 1 



WATER DEPTH: r/A (FF) 
SAMPLE DEPTH: 0 - O$FT BELOW SURFACE) ,, HN03 SOLUTION 

EQUIPMENT USED FOR S 
I)~NoNE. GRAB INTO BOTTLE 
[ XOMB SAMPLER 

[ ]PUMP TYPE: 

[ASOPROPYL ALCOHOL 

DEPTH OF SEDIMEN,T SAMPLE: [ ]S.S. SPLIT SPOON 

o--/Is- L3L-s 

QA SAMPLES COLLECTED POTABLE WATER 

COMMENTS: 

NOTESlSX 

Y 



Jroject: /vs ~~~~a rlu+ Ze/r, 
Droject Number: 0 $Kx+.70 

_.” Date: 5-/b:- yc, , 

sample Location ID: I%+@ 03?~,//1/9~h370 I / 
Time: Start: //is4 End: ,‘-4D Signature of Sample 

..; ..: ._ . . . .,. . . . :. ,.. . . . . . . . . . ., .,.. . . :.. . ,.,.,. . . . . . . . . . . . . . .,.. . . . . ,. . . ,. . ,. _, ,. 
SURFACE WATER INFORMATION TYPE OF SURFACE WATER: DECONTAMltiTlON FLUIDS USED: 

[ IRIVER [flISOPROPYL ALCOHOL 

[ ISEEP [)clDEIONIZED WATER 

[HPOTABLE WATER 

[ INONE 

SPECIFIC CONDUCTIVI EQUIPMENT USED FOR SAMPLING: 

3lSsOLVED Op : 

)THER: 

,/....... . . . . . . . . . . . . . . . . . . . . . . .._... .,,.,.......\ . . . . . . ..,...,. . . . . . . . . . . . . . . . . . . . . . . . . . . . ,. . . . ,.. ., ,.. 
ii&&i INFORMATION 

. . ,., ,. . . . 
IEQUIPMENT USED FOR COLLECTlON:(DECONTAMINATlON FLUIDS USED: 

I~GRAVITY CORER WISOPROPYL ALCOHOL 

[~DEIONIZED WATER 

(flLCONOX 

[ JHN03 SOLUTION 

JEPTH OF SEDIMENT SAMPLE: 
&-/.sc/ 36 

[ ]S.S. SPLIT SPOON 

[ IDREDGE 

[ ]HAND SPOON 

3A SAMPLES COLLECTED [ ]S.S. BOWL OQPOTABLE WATER 

4TTHlS LOCATION? [ ]YES [)qNO [ ]S.S. BUCKET ( ]NONE 

TYPE: t 1 SEDIMENT PIPE: 

SAMPLE OBSERVATIONS: r ICUY COMMENTS: 

: IODOR [ ISILT 

[ ICOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND 

OTHER: WIDISCRETE [ IORGANIC 

[ ]COMPOSITE [ IGRAVEL . ,, ., . . . . ,. 

SAiiPLiS COLLECTED 

& 
NOTESISH 

I- 
3 
z 
El 

VOLUME 
PRESERVATIVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

bf41"Jo340/ 
M4-L-J %9DZ 

b4 ~~~QO?Oi 



TEMPERATURE: 

SPECIFIC COND 

DISSOLVED 01: 
REDUCTION/OX1 

WOTABLE WATER 

EQUIPMENT USED FOR SAMPLING: 

NONE, GRAB INTO BOTTLE 

. . . . ., . . ,. ., . . . . . . . . ::.., . . . . ..I.._ ,.. ; . . . . . : . . . . . ..,, . ., . . . . ,., . ,. . . . . ., ,. . . . . .,. . : ,. . . .:. . . . . ,. 

iEDlMiNi lNtORMATl6ii [EQUIPMENT USED FOR COLLECTlON:~DECONTAMlNATlON FLUIDS USED: 

hGRAVlN CORER 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S SPLIT SPOON 
04% xi/s [ IDREDGE 

[ IHAND SPOON 

QA SAMPLES COLLECTED [ ]S.S. BOWL . 

ATTHIS LOCATION? [ JYESPO [ P.S. BUCKET 

TYPE:-] - 

SAMPLE OBSERVATIONS: 

[ IODOR 

[ ICOLOR TYPE OF SAMPLE COLLECTED: 

OTHER: &DISCRETE 

SAMPLES COLLECTED 

I[ ]COMPOSITE 

[ 7$SOPROPYL ALCOHOL 

IflDElONlZED WATER 
[>(lLCONOX 
[ JHN03 SOLUTION 

[)QPOTABLE WATER 

[ )NONE 

SEDIMENT TYPE: 

i ICUY COMMENTS: 

[ ISILT 

[ ]SAND 

[ ]ORGANlC 

I[ IGRAVEL 

TCH 



Project: /zrrc OICL-Jh:, O/A4 73W Site: n/k4 L.4bc.c 2~94 lb 

Project Number: (3 8T14. 70 Date: 5 - Z/ - 9b 

Sample Location ID: M+I%O 41 o / /ilOo 4 10 t 

Time: Start:/2 ! YC End: ’ /31/g Signature of Sampler: 
. . . ., . :. . . . :. . . : . . . . . .,. . . ,,.,,., ,.,.. ,. ,. . . ,,. . . . . ,,.,.. ,, . . .,_, ., . . . . .,.., . . . ,... . . ., ,, 

SURFACE WATER INFORMATION ITYPE OF SURFACE WATER: (DECONTA~~INATION FLUIDS USED: 

[ ISTREAM [ IRIVER [X]ISOPROPYL ALCOHOL 

~PONDRAKE [ ISEEP [@DEIONIZED WATER 

WATER DEPTH: @A (FT) [NLCONOX 

SAMPLE DEPTH: b -0. ~(FT BELOW SURFACE/+Z ’ fl,4-6 2~+-- [ ]HN03 SOLUTION 

‘VELOCITY MEASUREMENT OBTAINED [ YES, SEE RECORD [ INO 

TEMPERATURE. /I/A 2% 0c 
‘-+/I ;;$j++ SPECIFIC CONDUCT il?‘: EQU,,,,,,,ENT UsED FOR EzLE WATER 

DISSOLVED O2 : /v//in _ 7- ti /‘z [)QNoNE, GRAB INTO BOI-~LE 

REDUCTlON/OXIDATIO/N POTENTIAL: ’ //A//,$‘/, 9 WOMB SAMPLER 
/ 

OTHER: [ IPUMP TYPE: 

. . . ..~.........i... . . . ,A.. l........ :,....,.,:./.. . . . . . . . . . . . . . .r.... . . . . . . . . . . . . . ...‘... . . . . . . . ,. . . I ,, . . ., ,. . . . . . . ,. ,...,,.,._ ,..,...., . . . . . . . . . .,. ,,.., .,,. ..,,.. . ,.... . . . .,. ..,.. ,.. 

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

WRAVIN CORER MSOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON ~]DEIONlZED WATER 

I 
(T- /:<‘&s- 

I 
[ IDREDGE 

[ ]HAND SPOON 

I>(IALCONOX I [ JHN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL NOTABLE WATER 

ATTHIS LOCATION? [ JYES &NO [ P.S. BUCKET [ INONE 

TYPE: -iA SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: I 1cmy COMMENTS: 

[ IODOR [ ].SILT 

[ ]COLOR 3[ ISAND TYPE OF SAMPLE COLLECTED: 

OTHER: *ISCRETE [ ]ORGANlC 

SAMPLES COLLECTiD 

I[ ]COMPOSITE I[ IGRAVEL ., : ., : -.. . . _ ,“_ 

7 
5 
I 
B VOLUME 

PRESERVATIVE REQUIRED SAMPLE BOTl.LE ID’S COMMENTS: 

M~ISO 4/ 0) 

ZGz ~4-WO 41 ox Z’/vM~fl 

ZG- L(4no4-127 / 



 ̂ . ^,. 

Site: Oti4- . LAG D - /Q-hrb 

5-u-4L 

‘ime: Start: / 3 !U End: /#I/ 6 Signature of Sampler: 
. . .A..,,. . . . . . . . . . . . . . . . . . ,.,.:. _.,., .: ,,. :. ,,,,....,. . : . . . . . . .,. ,.,,.. . . . . . . . . . ,, ,.. .., . . . . ..(.............,,,, ,,,. ..,. .; 

NURFACE WATER INFdRMAT16liS TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED: 

[ ISTREAM [ JRIVER [ >]ISOPROPYL ALCOHOL 

JwOND/LAKE ( ]SEEP @JDElONlZED WATER 

rlATER DEPTH: /‘Jn (FT) 

AMPLE DEPTH: r, - 0. r(FT BELOW SURFACE/ z ’ /J&e 

[rpLCONOX 

t6 -6 [ ]HN03 SOLUTION 

..,. ., . . .A. . . ,.... . . . . . . . . .._.. ,. ..:.. . . . 
,. . . .,. ., ,. . . . . . . .,. ,. . . .,. . . . : 

. . . . . . . . . .,... :.. . . . . . . . . ..,... :,.,. . . . . . . . . . . . . . 

” EDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

MGRAvITY CORER [*ISOPROPYL ALCOHOL 

EPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON b]DEIONPED WATER 

(I-- L 5-“&-G [ IDREDGE WLCONOX 

[ IHAND SPOON ( ]HN03 SOLUTION 

#A SAMPLES COLLECTED [ ]S.S. BOWL POTABLE WATER 

TTHIS LOCATION? MES [ ]NO [ P.S. BUCKET [ ]NONE 

YPE: es, /+-J> 11 SEDIMENT TYPE: 

AMPLE OBSERVATIONS: 1 ICMY COMMENTS: 

IODOR [ ISILT c 
ICOLOR TYPE OF SAMPLE COLLECTED: [ ISAND 

ITHER: [)dDISCRETE [ IORGANIC 

.,,,I., ICOMPOSITE [ IGRAVEL ,. ,.. ,. . . . . . . . . ; ,. ,.. . ;, . . : ,. ,. . . . . .: ,. .: :. : ,. 

iAMPLES COLLECTED ” “. 
_ .- ! 

[ I 

t i 
I 1 

rl_ 
lOTESlSK TCH 



Time: Start: Signature of Sampler: 

SURFACE WATER INFORMATION TYPE OF SURFACE WATER: 
[ ISTREAM [ IRIVER ISOPROPYL ALCOHOL 

fi]PONDRAKE [ ISEEP jq]DEIONlZED WATER 

uVATER DEPTH: 

SAMPLE DEPTH: 0 -aq (FT BELOW SURFACE/> ‘R&n’= 

NJALCONOX 

*m [ ]HN03 SOLUTION 

VELOCITY MEASUREMENT OBTAINED [ ]YE.S, SEE RECORD D(lPOTABLE WATER 

TEMPERATURE: r/A pH: /VP [ ]NONE 

SPECIFJC CONDUCTIVITY: A/P EQUIPMENT USED FOR SAMPLING: 

DISSOLVED 02 : /VA [SONE, GRAB INTO BOTTLE 

REDUCTION/OXIDATION POTENTIAL: &t+ 

OTHER: 
-F”;;WJ; “ArpF 

^ -, ,. 
,.. .,..,.,,. ,...... .,._... ,.,... 

&DIMEN+ I~~FoRMAT~~N 
. . ,.,...,,,,/,..,_.,.........,,........, .,, .,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..~......i....................................l ..,.............~..~ . . . . . . . . . . ,., .,...; 

EQUIPMENT USED FOR COLLECTION: DECONTAMlNA’l-iON FLUIDS USED: 
..‘..“....~.......‘......‘~‘..‘.~.’.~ 

MGRAVll-Y CORER 

DEPTH OF SEDIMENT SAMPLE: 
/5-‘&d 

[ ]S.S. SPLIT SPOON 

- 1 [ IDREDGE 

[ IHAND SPOON 

CA SAMPLES COLLECTED [ ]S.S. BOWL 

4T THIS LOCATION? [ r(ES HO [ ]S.S. BUCKET 

PIPE: (1 
SAMPLE OBSERVATIONS: 

]ODOR 

ICOLOR TYPE OF SAMPLE COLLECTED: 

3THER: ISCRETE 

[ ]COMPOSITE ,, 

~AMPLEB coLLEcTED 

[&lSOPROPYL ALCOHOL 

SEDIMENT TYPE: 

I ICWY COMMENTS: 

[ JSILT 

[ ]SAND 

[ IORGANIC 

[ IGRAVEL . . ., ,. ,. 

I 

[G,‘( 
I 

[ 1”1 

I ,.h”b*..r....- REQUIRED SAMPLE BOlTLE ID’S 1 __._ .._.-. _. -. 

z7.=cG l 

// uewt943<13 
?I c40470 / 

1 I 



WATER DEPTH: /z/A 

TEMPERATURE: 
SPECIFIC CON 
DISSOLVED 02. 
REDUCTION/OX 

MDEIONKED WATER 

OW SURFACE [ ]HN03 SOLUTION 

EQUIPMENT USED FOR S 
[>cJNONE, GRAB INTO BOTTLE 

SEDIMENT INFORMATitjti((“ ‘.- EQUIPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

mGRAVlTY CORER [)Q(SOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: [ ]s.s. SPLIT SPOON 

f,--/s- ZZLS 

[,JDEIONlZED WATER 

[ IDREDGE (#LCONOX 

[ IHAND SPOON [ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL MPOTABLE WATER 

ATTHIS LOCATION? [ YES WO [ ]S.S. BUCKET [ ]NONE 

TYPE: -11 
SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: t ICUY COMMENTS: 

[ ]ODOR [ ]SILT 

[ ICOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND 

OTHER: OQDISCRETE [ IORGANIC 

[ ICOMPOSITE [ IGRAVEL 
. . ...,., .:. . . . ., . ., .; ,. ., ,.. ,. . . ,. ,, . . ,. ., 

SAMPLES COLLECTED 4 

W r 

2K 
3 

g? 
5 

2s 
B VOLUME 
ii PRESERVATIVE REQUIRED SAMPLE BOlTLE ID’S COMMENTS: 

mk.dtP+40~ 

NOTES/SKETCH I 

I 



DISSOLVED 02 : 6 l / /c; 9+ w /L 
REDUCTlON/OXlDATlON/POTENTIAL: /c7% 7 /q& / - I/ 

+jNONE, GRAB INTO BOTTLE 
V(IBOMB SAMPLER 

/ 
OTHER: [ ]PUMP NPE: 

............ 
....................................................................................................................................... 

8ED;.;N; ,NFO.iGii,C)N. . 

................................................... 

(EQUIPMENT USED FOR COLLECTION:}DECONTAMlNATlON FLUIDS USED: 

MRAVITY CORER 

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON 
- /I 5 ‘DLS [ IDREDGE 

[ IHAND SPOON 

QA SAMPLES COLLECTED [ ]S.S. BOWL 

ATTHIS LOCATION? [ ]YESHNO [ ]S.S. BUCKET 

TYPE: -t1 
SAMPLE OBSERVATIONS: 

[ IODOR 

[ ICOLOR J-YPE OF SAMPLE COLLECTED: 

9Q ISOPROPYL ALCOHOL 

[ DElONlZED WATER 

P )(]ALCONOX 

( ]HN03 SOLUTION 

POTABLE WATER 

3” ]NONE 

SEDIMENT NPE: 

t ICLAY COMMENTS: 

[ JSILT 

[ ISAND 

OTHER: [ IORGANIC 

[ IGRAVEL 

I-CH I., .^. 



MDElONlZED WATER 

HN03 SOLUTION 

TEMPERATURE: 

SPECIFIC COND 

DISSOLVED 02 : 

EQUIPMENT USED FOR S 
[+jNONE. GRAB INTO BOlTLE 

DEPTH OF SEDIMENT SAMPLE: 
o-/s-‘&d 

QA SAMPLES COLLECTED 

AT THIS LOCATION? [ JYES&@O 

TYPE: 
- SAMPLE OBSERVATIONS: 

[ ]ODOR 

[ ICOLOR 

OTHER: 

c 
E’ 

t 

t 

I 

t 

r 
t 

-t 

T 

t 
- 

.,. . . ,.., ., .:. . . . . .,. ,.,, .a.. : I, .,, . . . .,. 

QUlPMENT USED FOR COLLECTION: DECONTAMINATION FLUIDS USED: 

&RAVIN CORER r>qrSOPROPYL ALCOHOL 

]S.s. SPUT SPOON *DEIONIZED WATER 

JDREDGE WLCONOX 

IHAND SPOON ( JHN03 SOLUTION 

]S.S. BOWL POTABLE WATER 

]S.S. BUCKET JTNONE 

I 
COMMENTS: 

]COMPOSlTE : 



Project: AI7C W4W.23~ cxl+ Z& Site: 6& tie m,;b 

Project Number: OTzS/4.70 Date: S- 25- 76 

Sample Location ID: h%dO 47 0 1 /h#B&7D / 

Time: Start: /3 .’ 5 1 End: /s’.‘/Y Signature of Sampler. 
,. . . . . . .. . . . ..,..,..., ,...... ....,.. 
SURFACE WATER INFORMATION TYPE’& SiJRFA& WATER:. 

_. ur .._. __ DECONTAMINhkN FLUIDS USED: 
[ ISTREAM [ IRIVER [>cJ1SOPROPYL ALCOHOL 

$~]PONDILAKE [ JSEEP &DEI~N=D WATER 

WATER DEPTH: /d. s’ (FT) M jALCONOX 

SAMPLE DEPTH:0 -0.5 (FT BELOW [ INN03 SOLUTlON 

OTHER: [ ]PUMP TYPE: 

SEDI~NT~NF~RMAT~ON ’ 

,. .,.. . . .,.,. ,. . . .,., ., ,.. ,,. . . . . . . . . . . . . ,. .:. . . . . . 
EQUIPMENT USED FOR COLLECTION: DECONTAMI 
MGRAVITY CORER [ $ISOPROPYL ALCOHOL 

DEPTH OF SEDIMENT SAMPLE: f ]S.S. SPLIT SPOON fi]DEIONKED WATER 
&-/: 5 Q&Ls- [ IDREDGE MLCONOX 

[ IHAND SPOON [ ]HN03 SOLUTION 

QA SAMPLES COLLECTED [ ]S.S. BOWL w POTABLE WATER 

ATTHIS LOCATION? [ ]YESfiNO [ ]S.S. BUCKET 1 ]NONE 

‘PIPE: -t1 SEDIMENT TYPE: 

SAMPLE OBSERVATIONS: I ICUY COMMENTS: 

[ ]ODOR [ 1SIt.T 

[ ICOLOR t l=ND 
OTHER: [ IORGANIC 

It ]COMPOSlTE - It IGL 

..’ 
..., .., . . -,,,., ,. ,, ..I I..I,.,.....,.,. ,,.,, 

iSAMPLES COLLECTED 

YK 
g? 
34 

g VOLUME 
ifi 

&l’ ii, 

PRESERVATlVE REQUIRED SAMPLE BOTTLE ID’S COMMENTS: 

ECU M4-WD 47 0 / 

Kl 1/ U4Lcj~47062 I 
[I b-d 0 ti4>6 +7 d/ 
[I [I 
[I [I, 
I 1 [ 1 ,, .., .,,,. ,, ,, ,, I 

tiOT&iEhi 



I .Project: SOUb>d d&4 ZRA Site: AH-6 L-A& $6%,b 
Project Number: OcW9 - ‘70 Date: 5- 23 -46 4 / 
Sample Location ID: &+wn 4SO/k.%R@4-W 1 

Time: Start: /b ! LZJ End: //7:/b Signature of Sample 
.,... ,::, . . . 
SURFACE WATER lNFOliMi+l6N ‘+fPE OF SURFACE WATER: DiiONTAiikATION FLUIDS USED: 

[ ISTREAM [ IRIVER MISOPROPYL ALCOHOL 

L i [ )QDEIONlZED WATER 

WATER DEPTH: Nfl (FI) f j+LCONOX 

SAMPLE DEPTH:/;)-O.< (FT BELOW SURFACE) 2 ’ /+‘m Ban- [ ]HN03 SOLUTION 

VELOCITY MEASUREMEN: OBTAIN D ( 

WEF?$EZ,EZv~~ %$A ,,:,A tiNo 

YES, SEE RECOR [)QPOTABLE WATER 

JNONE 
EQUIPMENT USED FOR SAMPLING: 

;;:;;;;&D ~::~:~~~~ “’ 

OTHER: [ IPUMP TYPE: 

lEQUIPMENT USED FOR COLLECnON:IDECONTAMlNATION FLUIDS USE& 

DEPTH OF SEDIMENT SAMPLE: 
&-/4 r ‘$L-5 

r QA SAMPLES COLLECTED 

AT THIS LOCATION? [ lYESk]NO 

I TYPE: -11 -. 
SAMPLE OBSERVATIONS: I 

ALCOHOL 

EfONKED WATER 

[ ]HN03 SOLUTION 

[XOTABLE WATER 

I SEDIMENT TYPE: 

t ICUY COMMENTS: 



APPENDIX C 

PIEZOCONE STRATIGRAPHIC LOGS 



I 

PORE PRESSURE. TSF 
0 3 6 9 

FRICTInN TSF TIP RESISTANCE, TSF RATIO (%) 
, . ..-. .-. .( 

-- 
0.0 3.0 0 100 ,200 0 2 4 6 F 

0 

60 

4, Rn 
“” JOB NUMBER : 96-6079 CPT NUMBER : U4PZ-01 DATE : 05-21-1996 

ELEVATION : 0.00 CONE NUMBER: F7.5CKEW807 1. 

I 
FUGRO GEOSCIENCESJNC 



FRICTION. TSF TIP RESISTANCE. TSF RATIO (%) I 

60 

70 

80 

I-i I I \ I I I I 

I I \ I I T-l I I I . . . . . . . . . . . . . . . . . . . . . . . - . . . 
I 

2 
--&I I-% I 

I / I 
I I I 

I It M -1 YI ::: 
\ 

2 

I 3 I I 

JOB NUMBER : 96-6087 CPT NUMBER : U4PZ-03 

ELEVATION : 0.00 CONE NUMBE :R: F7.5CKEW807 

‘ 

DATE : 05.- .20-1996 

FUGRO GEOSCIENCES,INC 



50 

60 

70 

80 

? 
JGRO GEOSCIENCEQNC FL 

10 

20 

30 

JOB NUMBER : 96-6079 

ELEVATION : 0.00 

PORE PRESSURE, TSF 
0 3 6 9 

FRICTION, TSF # TIP RESISTANCE, 
3:l 0 

\ 

TSF 
0 

CPT NUMBER : U4PZ-04 
CONE NUMBER: F7.5CKEW807 

RATIO (%) 
2 4 6 

DATE : 05-24- 1996 



PORE PRESSURE, TSF 
0 3 6 Y 

/ FRICTI RATIO i’s,) 3 

3 - - 
- 
- 
- 
- 
- 

- 

- - 

- 

- 

- 

- 

- 

- 

-1 

-. 
-. 

-. 

-. 

-. 

-. 
-0 

=: 

-. 

-. 

. . . . 

. . I : ,. . 1 .: .). ., . .I . . . . . . . . . . . . . . . . . . . . . .,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 
. . . . . . . . . . . . . 

jf 
. . . . . 

P 7 
I 

DA- 
I I 

JOB NUMBER : 96-6079 CPT NUMBER : U4PZ-10 

ELEVATION : 0.00 CONE NUMBER: F7.5CKEW807 

rE : 06-Ol- 1996 

I 
FIJGRO GEOSCIENCES.INC 



APPENDIX D 

SOIL BORING LOGS 



Point of In!t:eS:: OLD-i.3 it/ 

I 
Sortng No.: 

’ P:c:ec:ion: D 

20 - 



PRo?oRn 03s 1-1 AHoLx-r 14 AEBPnlGiOr;S 

md s-SC% 

d 
3 



Point ol In:ercst: OLD - 13 ci/ -, 

Ctsing 1 Size: 
I io:al Ceoth: LY $4. 

Soil Drilled: 

5c 

6s - 

_- 

. . 



E 
: 
;: 1 , I I I 

101 I I.1 I 

B 

I I I I 
I I’1 I 
I I I I 
I 4 



APPENDIX E 

GRAIN-SIZE ANALYSIS 



-. :. 
% GRRVEL I % SFlND % SILT I % CtAY 1 uses LL I Pf 

37.0 3.0 1 S? I 

I 

I I 

SIEVE 
- 

PERCENT FlNER 

l 

100.0 
100.0 

99.1 
9s.4 
73-B 
12. a 

3.0 

. 

, - 

Scrmp le inforrrrat ion: 

.u4scs03 
F WND: 7'~ Fl Ss, Si, 
and C Sa. 

Remarks: 

SZEVE WLY 

RBB EnuironmerntaI 
Project NO. : 8529.70 

Project: ORLRNDO 
* 

ServZces, Inc. Date: 66/12/96 Data Shrrrt No. 5 



PfWTIsaf SIZE DlSTRIBUTION TEST REPORT 

GRRIN SIZE - - 

r, *3- % GRWEL % SRND % SILT I x CLAY 

0.0 1 0.0 94.9 5.1 
i t 

I 

. 
CRFLIN SIZE 

D66 0.23 
D30 0.17 
Dl0 0.09 

COEFFICIENTS 

Cc 1.28 
5 2.4 CS 1 2.41 I I 

100-E 
99-S 
95.0 
66.5 
17-4 

5.1 

f ENT Sample informution: 

.U4SGs01 
F SRND; Tr In Sa and Si . 

. 

ClBB Environmental 
Project No.: 6519.70 

Project: ORLANDO 

Ser~Zces, Inc- Date: 06/12/96 Data Sheet No. 5 



JUN-27-96 l(ar51 ~nua:~aa-cd s.c,..1-- --.."- . 

1 uses t LL PI: 

SP-SM f 

I 

. 

CRRIN SIZE 

D60 0.27 
D30 e-10 

DIE3 0.08 \ 
COEFfXCXEN7-S 

ZB 96.7 
40 84-i 
60 55-s 

100 16.4 

co 1.33 
=u 3.0 

ENT F scunptc inform&ton: 

+ U4SGS02 
F YIND; Ltt L fl Sa; 
Tr St, C Sa, and F GUI 

. 

I:,;‘,, 

RBB Gw’1ronmentaI 
Pro ject NO. : 8529. ?0 ,f+--%l 
Project: ORLRNDO 

Services, Inc.. Date: 86/l2/96 Data Sheet No. 5 



Jut+-37-S” 10152 FROMsABB-ES UAKEFL&Cti:kti , -. -- _~ 
. . 

PRf?TI.CE SIZE DISTRI&iON TEST REPORT . 
. -- 

200 100 10.0 l-0 0-l 0.01 0-001 

GRAIN SIZE - mm 

fr Si, and 
M and C Sa. 



‘I APPENDIX F 

MONITORING WELL CONSTRUCTION LOGS 



f-3 

.: .,_. ._ 
‘. . . . 

c 
ELL up 

RAIN no- 

. 

. 

. 

. 

:: 

:: 
:: 

:: 

:; 
:. 

Ia 

:.: 
.I. - . :.: 

. :. 

:: 
. . . 

. :: 

;:: 

, :; 
.y. 

:: 
. 

. : 

:.. 

::, 
. : 

I: 

:: 
. :: 

..’ 
:: 
. - . 

J 

‘: :y, : :. . . .: . .‘.‘.. I DEPTH TO 80I7p1 OF W2.L =EEH: ,. . . .,., .,.,., . // ‘, d5 
;:,: .,: . . . . :,:.:.y 
..:::.r:.::. I . 

:.;.r > :.:.y’ 
:‘.’ ..:.:..:.::.. . . . . . . 1 

QoTn OF RCRENL=’ 
-- 

I -- 

j 
m~fIcai OF flp af iEll RISER: 

2.5’ - 

Gum PM 

. 



..-.: 
.” 



.:_,.: 

uaccr 
Level : tf 

Date: 

17 

., :-.. .,_ 
:;; r 
.: .-. 

:-:E 

:::: ::. : . . : . . ,. : .I.: I:: .: : j,j 
.: ‘.’ -:_ ,.: :: ;>. 

SE 

:. .,.> ;:; .:: ::j .:.: . ..I. 
: i:. 

amEL Pm 

QITSIDE OIAMETEU DF WRFACE CASIYG’ . 

6aEHoLE ummER: G; ” 

ELL RfSER ID: t -1” 
.- 

I. 

4 . DEPTH TO TOP OF SAY0 PACX’ - 

: ; .: :.. _A.. .::: :_: .A.. ::,: :: . ..\. 
::. ;.: : ._: ._: :. : 
:. ::.. : ..’ .: _.:: : . . : : :. I 





PROJECT MO.: ,g5-, rj 7( 

ELEVATIDN: 

Groud Surface 

I bELL RISER ID: ;=2“ 

I 
Y. 

lWE OF RXSER : 

. . 

‘irz 

rprEoFsEAL: Emtmitr pallms 
. . 

. . 

-J ;:;::.: , 
Omn TO mP( OF VEtL =W: g/ ’ J/~ 

OEPTH OF @REHOl.E’ 



WELL lNS7ALUHON DIAGRAM 

PROJEC7: ov;/ 3e.j 

PRUXC7 MO.: ~5,s . 30 

ELEVATIW: 

FIELD CEDLOJXS7: h, I&/., 

. 

0 EtJiUAfIDR OI TUP OF PROTECTWE USWC: 
MLL UP 

3 ' 

I-C RLEVAfIOl W tip OF SLL RtSER: 
2.5“ _ 

DRAIW HOLE 

I I 
am-EL P*D 

Crowd Surface 

‘I QITStDE DtNWER DF SIRFACE Ustut: 

GLL RISE IO: 
a” 

l-fFR OF RISE : 54 
atti ~55 5fPel / 

uatcr 
L&?*el: 

Date: 

. 

DEPTH TOW OF SEU: 53’ A/ 
TPYEOFSEAL: Rentonitc pal Lets 

- 

DEFTN TD mP OF SAM0 PACXI’ 
- 

OEPTW TO TW OF UZL =EM: 

nFPoFELl.saEEM: f. / 
o,* PCS Sbel _ 

u%LscREEnID: 2“ 

OEPTII TO ROTTm OF UELL SCREER: 
_., ., ,., .,.,. .;, . . . 

&$ A/< 
:. .:::;. ..::: . . 2: .:. :... .‘.‘.‘.\‘,‘.~ 

OEPllI OF BoaEHOLE* 
-u . 

. 

-------- 



APPENDIX G 

MONITORING WELL DEVELOPMENT LOGS 



- 

Pra-Orv. SW. klaximum drcrdorn dwh9 m&n9 tt at 

Aonqe and Avwoqe disckorqe mtr IN7 uom 
mm 

Tot01 quantity ot mo?rriol boilrd 

Totot quantity of water discharped by pum~h~ qn 2" 'lena OirOosition ot Oit~OfgO *Oter 

Tme Volumr 
bmovrd 

(qol) 

- 

- --. 

wawr 

L8*eI 

ft.aTOC 
-- 

rtiidit y Clurity/ blOf Tamp 
.C 

', lj 

?rl hl 

2 L! 

5.84 

5 , si 

5.46 

i3 

rqo 
, L: 5; 

aemorks 



I -_I ./ . 

: -.‘*..-. _ 

: 

. 

.- 

Pra-oav. SWL Maximum dmrdown dufinq pwDinq 
Ronqr and Avrroqe discborqo ruta 
Total quantity of motrriol boiied -._ Fn G,i 

Toial quantity of rotw discharped by pumping ’ 5n ~1”on5 

Disposition of ditchorq* wotrr 

ft at - go* 
I qDm 



. 

‘ 

Oav. Method WA- G rra- 

‘.. 

I 

PI8 - oev. SWL 3*5L, 
Range and Average dhchorqe rata 
Total qumtity of matrriat bailed 
Totol qrnntity of wotcr dircharqed by pumpinq 

Disposition of dischorqa rater 



.- 

-- 

Prr -0ev. SWL 
Ronqe ond Average dircborqe rote 5 F> . qP= 4 
Torof quonfity of material boiled 
Torol qwnrity of water dirchotqed by pumPinq 90 r) 

Oirposition of dlscborqe water 

A-4 

- 



. WELL OEVELOPMENT LOGl WEU NO-: G~O -13 - I( 
Insiallotion: 

HAmRAP Cannacior: 08% canrmotor: 

ORV. Starr: &/?T/qd [ /I+ : 12 ,m) 1 Oev. End: 

) 08velooed W Tiai,,, &sL 101% Rig (Y/N) 

Pm-Oev. SWL Maximum drordown durinq pmpinq it at qom 
Range and Average dkcharpe rate gPm 
Total quantity of motrriol boiled 
Tot01 quantity of water ditchorqed by pumping azs anth5 

Disposition of dirthorqe rater 

>I?& 

Time 

. 

Water Turbidity. Oarity/ 
Level Color 

ILBTOC 

. 

- 

..-- 

.----a 

--- - -* 

* 

Runotis 

A-4 



Pre-0~. SWL .-. Maximum drordoun dwinq oumvinq ft at - 
Ranqe ond Avwog8 discborpr rote t 9pm 
Totof quantity of mpterial boiled 
Totor quwity af rotw dischorqed by pumpin 

Oirporition at discharge WtW 

9p* 



Pm-oov. SWL Morimum dmrdorn durinq Bumping ft at up* 
Ronqm and Avrroqe discitorgr rut8 

* 
OPm 

Totd quurttity of mareriol boiled 
Yatol qwntity of water discharqrd by pUmPin I nn r*olL< 

J 
Disposition of dischorqa wokr 

Volume 
Remavod 

tool 1 

--- 

c- 

- 
--- 

Wal8r 
LB**1 

ft.RTOc 
,- 

-- 

-.- - - --- 

Uority/ 
blor 

=w. 
l C 

@H 

i2.s 

22 

2-L 

. 

95 

95 

9s 
- 

Aefmrks 



. . .:,*. 
:- , .,?.& .~ -_ . : 

. 

Pm -0ev. SWL Maximum dmrdorn Qrinq ptrmpinq 
Ronqr and Avrroqa dhcbatqa tatl 
Totof quantity of material bailrd 
foral qwhty of r~iw discharged by pumPin9 i 5 0 I?c. II . ..G J 

f? a1 - 
I 

up* 
90m 

Oirporiiion of discharqr water 



-~ 
Pre -0ev. SWL Maximum dmwdawn dknq pnmpinq tt at em 
Ronqe and Average dirthorqe rate uem 

Total quun+ity of marerial bailed 
Total quon+i+y of rotor dischorqed by pumpinq 50 ?‘zqr 
Dirpotition of dlrcharge water 

Volume Uemoved 
(gal 1 

water 

UV.1 

tt.&TOC 
,‘ 

Turbidit] CIatiIy/ 
mar 

TOrap 
.C 

RamAs 



J- ..:. . :.,:.:: . . 

-; 

Pre -Oev. SWL Maxi m dmrdorn drring Punping 

Range and Average diatharqe rule 
Torol quantity of material bailed hJ’t;h 

Total quantity of water dirckorqed by pumping /f 0 on Ifon.; 
4 

/ / 
tt at -- uvm 

fm 

Disposition of dischafqe water 



. . .-. ‘.z.- p$&&-=k,., ..4,.. _ - . . , .; r ., ire .\ -:. ‘. 
,. 

Pre-Dov. SWL Mashunt drawdown dknq @umPinu tt at em 
Ronqr ond Awroqe diSCI¶arqr tote fnm 
Total qwntity of material baihd 
Total qtantity of water dirchorqed by pumping 

Ohposition Of dbbO?g@ uoter 

nne 

I 
7G 
lr 5 
165 

210 

water 
UVd 

fl.STOC 
.- 

hhidit y. 

. . 

Clarity/ 

bl0r 
R&S 



APPENDIX H 

MONITORING WELL GROUNDWATER SAMPLING LOGS 



PECZIVED ar: 
--.- 



. 

A88 ENVIRONMENTAL SERVICES, INC. 
FIELD UATA RECORD - GROUNDWA~ 

PAGE a OF z -- 

SAMPLE LOUtrOY 
LOCATION ACT1vm START 

ID 
FIELD UC DATA: a FIEU OUPLICATE MLLECTED 3LIp ID, a 

WATER LEVEL I WELL DATA 

PURGE DATA 

a S GAL 1 a 6,q CAL Ia 1,s CAL 1 a 80 3 GAL 
? r 

LE OBSERVATIONS 
CLEAR 

PURGE vOlL24E a 9 GAL 
u WLORED 

TRW, DEE C 26 26 26 7-c 26 

ptf, UJtITS !5#55 5,87 5, 66 56 68 5.73 
a CLQIDY 

!iPEC:FIC CZNDUCTIVITI umos/ca iv9 rq9 .&, 155 /Y9 

T .i,,dA /o&J ” 
/ 

e. Ot 
J a OTHER (SEE KITES) 

EQUtPMENT DOCUMENTATlON 
EouIPnEWl ID cm FLUIDS USED TER LEVEL 8ouIP. usm‘ 

PERISTALT!C PUMP 1sa. f LIOUI -NOR ELECTRIC corn.. PROBE 
SUBCIERS1ELf PUMP 

I%* 
OEIWIZED ‘JArU .fLoAT AcTIvAm 
nNas/D.r. UATER rtE0: IPTERFACE PUORE - 

PVC/SILICCN TUSING POTABLE UAIER OIXR 
tEFlO?4/fILIeDU TUBING TSP SOLUTION 

NONE WWER Of FILTERS us3 .- 

IN-LINE FILIER aPEp 
PRESWVAC FILTER 

ANAL’YTICAL PARAM.ETERS 
ama CILTRREO PRLSERVATIOM VOLWE SAnPLE UnpLE RaTTLE ID NWRERS 
WRIER UETHQI REWIRED 

-- 

NOTES 

SIGNATURE: 

a &/9fO9 aa&vEcl 31: 
VW._ 



ABB ENVIRONMENTAL SERVICES, [NC. I p=- - OF 1 

RELD OATA RECORD - GROUNOWAER 

-ER nlTc OnLArJOO - Ocld JR/q 
UXILTION 
UTIVITY START 100 a EM0 /25J5 

FIEU OE DATA: 0 FIELD OUPLICATE WCIP) OLIP 10 

WATER LEVI% f WELL DATA 

Cl aanr n 

yFy (, 

_ a OIRER (SEE nOTES) , 

PURGE DATA 

PURGE MLWE 

EQUlPMEM DOCUMEMATION 
EOUIPMENT ID 

PERISTALTIC PUMP 
SUBMERSIBLE PUMP 

PVCISIlICCJ4 TURING 
TEFtONlSILI~H TUBING 

IN-LINE FILTER 
PRESWVAC iILTER 

cm funas usa 

OEfaWIZED u*TER 
W0SfD.X. UATRR 
PoTAmE UITBR 
TSP SOLutIOn 

TEl LEVEL EWIP. UfiD’ 
EtfC?RIC WtIO. PRCRE 
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Table . Summary of Positive Detections in Groundwater Analytical Results 
June 1996 Sampling 

Interim Remedial Action 
Operable Unit 4 

Naval Training Center, Orlando 
Orlando. FL 
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Table Summary of Positive Detections in Groundwater Analytical Results 
June 1996 Sampling 

Interim Remedial Action 
Operable Unit 4 

Naval Training Center, Orlando 
Orlando, FL 
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Table . Summary of Positive Detections in Groundwater Analytical Results 
June 1996 Sampling 

Sample IC 

Lab II: 

Sampling Datt 

Wet Chemist&, mglL 

Alkalinity as CaC03 

Chloride 

Hardness as CaC03 

Sulfate 

Sulfide 

Total Dissolved Solids 

Total Organic Carbon 

Total Solids 

Total Suspended Solid: 

page21 
P-U4SD > 
7mM 

Background ’ 

ND/ 

ND’ 

ND! 

ND/ 

NDi 

ND; 

ND/ 

NDi 

ND! 

FDEPG FEDMCL 

ND1 
ND 

NDl 
ND 

NDi 

ND1 

ND/ 

ND 

ND: 

ND 

ND 

ND 

ND’ 

ND 

ND 

Interim Remedial Action 

Operable Unit 4 
Naval Training Center, Orlando 

Orlando, FL 

RBC ’ for Tap 

Water U4G00901 

MB1 74003 

6/l a/96-- 

ND 20 

ND 13.1 

ND 44 

ND 10.2 

ND 0.2 

48- ND 

ND 5.4 

ND 78 
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U4H009”’ I r,wxinani n I rdunnani n I idcnd nni I wrninni I IAcml 
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-- 13.1 18 85.8 

-- 
_ ..- 

NA 34 NA 12 NA 166 

-- NA 10.3 NA 5.3 NA 21.4 ~~~ 
-. NA NA 0.3 NA 0.2 

NA 44 NA 23 NA 247 

NA 5.4 NA 6.2 NA 18.4 

-.. 
_. 

NA 83 NA 66 NA 273 

NA NA NA 
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Table Summary of Positive Detections in Groundwater Analytical Results 
June 1996 Sampling 

lnterrm Remedial Action 
Operable Unit 4 

Naval Training Center, Orlando 
Orlando, FL 
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Table Summary of Positive Detections in Groundwater Analytical Results 
June 1996 Sampling 

interim Remedial Action 
Operable Unit 4 

Naval Training Center, Orlando 
Orlando, FL 

Page 5 t 
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Sample ID Background ’ 

Lab ID 

Sampling Date 

Volatile Organics, ugl 

cis-1,2-Dichloroethene 

Tetrachloroethene 

Trichloroethene 
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Table Summary of Positive Detections in Groundwater Analytical Results 
June 1996 Sampling 

lnterlrn Remedial Actlon 
Operable Unit 4 

Naval Training Center, Orlando 

Orlando, FL 
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APPENDIX J 

SLUG TEST GRAPHS 
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APPENDIX K 

ONSITE LABORATORY ANALYTICAL SUMMARY TABLES 



FOCUSED FIELL STIGATION, OU4 
SUMMARY TABLE FOR FIELD LABORATORY AND OFFSITE ANALYTICAL RESULTS 

OU4TABLE.XLS 

4125l97 
Page 1 



FOCUSED FIELD INVESTIGATION, OU4 
SUMMARY TABLE FOR FIELD LABORATORY AND OFFSITE ANALYTICAL RESULTS 

-. 

OU4TABLE.XLS 
\ 

4/25/97 
Page 2 
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. . FOCUSED FIELD I. 
SUMMARY TABLE FOR FIELD LABORATORY AND OFFSITE ANALYTICAL RESULTS 

OU4TABLE.XLS 

4/25/97 
Page 3 



FOCUSED FIELD INVESTIGATION, OU4 
SUMMARY TABLE FOR FIELD LABORATORY AND OFFSITE ANALYTICAL RESULTS 

OU4TABL E.XLS 

I 

4125197 
Page 4 
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4 I FOCUSED FIELL ~TIGATION, ou4 
SUMMARY TABLE FOR FIELD LABORATORY AND OFFSITE ANALYTICAL RESULTS 

OUIITABLE.XLS 

4/25/97 

Page 5 



FOCUSED FIELD INVESTIGATION, OU4 
SUMMARY TABLE FOR FIELD LABORATORY AND OFFSITE ANALYTICAL RESULTS 

OU4TABLE.XLS 

ii “\ 
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FOCUSED FIELL -. STIGATION, OU4 
SUMMARY TABLE FOR FIELD LABORATORY AND OFFSITE ANALYTICAL RESULTS 

Notes. D = duplicate sample. 

N/D = Non-detect. 

N/A = Not analyzed. 

OU4TABLE.XLS 

4l25l97 
Page 7 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
512196 

SAMPLE ID U4YOOlOlF U4ROOl OIF U4ROO201 F POTABLEH20 U4WOOlOlF 

l/%Solids 1 1 1 
DF 1 1 1 

Vinyl Chloride 0.1 0.1 0.1 
I,%Dichloroethene 0.7 0.6 0.4 

t-l ,2-Dichloroethene 0.5 u 0.5 u 0.5 u 
c-1,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

2.0 u 2.0 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

Note -concentrations are in ppb. dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

Paqe 1 ,. -. 
I:, :;I’ :i 
\. :..:i 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
513196 

SAMPLE ID U4YOO201 F U4DOOlOl F ZSPRINGF CSPRINGF 

l/%Solids 1 1.38 1 
DF 1 1 1 

Vinyl Chloride 0.1 u 0.1 u 
1 ,I -DichloroethenelT] 1.4 u 

t-1,2-Dichloroethene 0.5 U 0.7 u 
c-l ,2-Dichloroethene 2.0 u 2.8 U 

Trichloroethene 0.5 U 0.7 u 
Tetrachloroethene 0.5 u 0.7 u 

Benzene 0.5 U 0.7 u 
Toluene 0.5 u 0.7 u 

Ethylbenzene 0.5 U 0.7 u 
m/p-Xylene 0.5 u 0.7 u 

o-Xylene 0.5 U 0.7 u 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 

1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

us 
us 
us 
us 
us 
us 
us 
us 
us 
us 
us 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
516196 

SAMPLE ID U4YOO3OlF 

l/%Solids 1 
DF 1 

Vinyl Chloride 
1 ,I-Dichloroethene 

t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.1 

1.0 

0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 

-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Paqe 1 

1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
517196 

SAMPLE ID U4YOO401F U4R00401F U4WOO201 F U4YOO5OlF U4WOO301F U4D00201F TBOOOZF U4WOO601 F U4D0060iF 

l/%Solids 1 1 1 1 1 1.23 
DF 1 1 1 1 1 1 

0.12 I 12 I 0.2 62 E 0.4 I 
1.0 u 1.1 1.2 u 

0.5 u 10 2.1 I 

Vinyl Chloride 0.13 
I,?-Dichloroethene 0.7 0.6 1.1 

t-l ,2-Dichloroethene 0.5 u 0.5 u 13 
c-l ,2-Dichloroethene 2.0 u 2.0 u 230 E 

Trichloroethene 0.5 u 0.5 u 150 E 
Tetrachloroethene 0.5 U 0.5 u 63 E 

Benzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.6 U 
Toluene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.6 ‘U 

Ethylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.6 U 
m/p-Xylene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.6 U 

o-Xylene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.6 U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 8.55 
1 1 

u 1 65 El 95 I 
U 1.0 u 8.6 u 
U 0.7 I 5.6 
U 100 E 1 750 E 
U 23 I 27 1’ 
U 0.5 u 4.3 u 
U 0.5 u 4.3 u 2 
U 0.5 u 4.3 u 
U 0.5 u 43 u 
U 0.5 u 4.3 u 
U 0.5 u 4.3 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
517196 

SAMPLE ID U4D0030lF U4D00301FQ 

l/%Solids 1.22 
DF 1 

Vinyl Chloride 0.1 u 
1 ,I-Dichloroethene 1.2 u 

t-l,P-Dichloroethene 1 .O 
c-l ,2-Dichloroethene 92 E 

Trichloroethene 150 E 
Tetrachloroethene 1.6 

Benzene 0.6 U 
Toluene 0.6 U 

Ethylbenzene 0.6 U 
m/p-Xylene 0.6 U 

o-Xylene 0.6 U 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 2 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
518196 

SAMPLE ID U4D00502F U4DOO501 F U4D00402F U4DOO401 F U4R00501 F U4WOO701 F U4WOO8OlF U4DOO701 F U4D00702F 

l/%Solids 1.20 1.35 1.22 1.60 1 1 1 1 1.22 
DF 1 1 1 1 1 1 1 1 1 

Vinyl Chloride 
1 ,I -Dichloroethene 

t-1,2-Dichloroethene 
c-1,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.1 u 
1.2 u 
0.6 U 
2.4 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 

0.1 us 0.1 u 
1.4 us 1.2 u 
0.7 us 0.6 U 
2.7 US 2.4 U 
0.7 us 0.6 U 
0.7 us 0.6 U 
0.7 us 0.6 U 
0.7 us 0.6 U 
0.7 US 0.6 U 
0.7 US 0.6 U 
0.7 us 0.6 U 

0.2 us 
1.6 US 
0.8 US 
3.2 US 
0.8 US 
0.8 US 
0.8 US 
0.8 US 
0.8 US 
0.8 US 
0.8 US 

0.1 u 0.1 u 
1.0 u 1.0 u 
0.5 u 0.5 u 
2.0 u 2.0 u 
0.5 u 0.5 u 
0.5 u 0.5 u 
0.5 u 0.5 u 

0.5 
0.5 

“q&l 
u 

0.5 u 0:5 u 
0.5 u 0.5 u 

0.1 u 0.1 us 0.1 u 
1.0 u 1.0 us 1.2 u 
0.5 u 0.5 US 0.6 U 
2.0 u 2.0 us 2.4 u 
0.5 u 0.5 us f-3T-J 
0.5 u 0.5 US 0.6 U 
0.5 u 0.5 US 0.6 U 
0.5 U FltJS 0.6 U L 
0.5 u 0.5 US 0.6 U E 
0.5 u 0.5 US 0.6 U 
0.5 u 0.5 US 0.6 U 1 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
518196 

SAMPLE ID U4DOO801 F U4DOO802F U4WOO901 F U4WOO901 FD U4WOlOOlF U4WOIOOlF I:10 U4WOllOlF U4D00901 F U4D00901 FD 

l/%Solids 3.45 1.25 1 1 1 1 1 1.35 1.40 
DF 1 1 1 1 1 10 1 1 1 

Vinyl Chloride 
I ,I-Dichloroethene 

t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.3 
3.5 
1.7 
6.9 
1.7 
1.7 

us 
us 
us 
us 
us 
us 
us 
us 
us 

0.1 UI 0.5 I 0.6 150 E 280 12 0.1 u 0.1 u 
1.3 u 1.0 u 1.0 u 6.4 10 u 1.0 1.4 u 1.4 u 
0.6 U 0.5 u 0.5 u 46 35 1.2 0.7 u 0.7 u 
2.5 U 2.3 I 2.3 310 E 1200 E 94 E 2.2 2.8 U 

I 1.1 0.5 u 0.5 u 240 E 920 E 25 0.7 u 0.6 I 
0.6 U 0.5 u 0.5 u 79 E 150 0.5 u 0.7 u 0.7 u 

1.7 
1.7 
1.7 
1.7 
1.7 

0.6 U 0.5 U 0.5 
0.6 U 0.5 U 0.5 

0.6 U 0.5 U 0.5 

I 

U 0.5 u 5.0 u 0.5 u 0.7 u 0.7 
1.6 I 0.7 
0.7 u 0.7 

us 0.6 U 0.5 u 0.5 u 0.5 u 5.0 u 0.5 u 0.7 u 0.7 u 
US 0.6 U 0.5 u 0.5 u 0.5 u 5.0 u 0.5 u 0.7 u 0.7 u 

U 
U 
U 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

> 

Page 2 

1 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
518196 

SAMPLE ID U4DOllOlF U4D01102F U4DOlOOl F U4DOlOOl FR 

l/%Solids 1.73 1.21 3.97 3.97 
DF 1 1 1 1250 

Vinyl Chloride- , 
1 ,l-Dichloroethene 1.7 U 1.2 u 

1 0.1 500 u 
5000 u 

t-l ,2-Dichloroethene 0.9 u 0.6 U 35 2500 U 
c-l ,2-Dichloroethene 38 22 500 E 9900 u 

Trichloroethene 3.6 3.8 1900 E 53,000 
Tetrachloroethene 0.9 u 0.6 U 1900 E 94,000 

Benzene 0.9 u 0.6 U 2.0 u 2500 U 
Toluene 0.9 U 0.6 U 

Ethylbenzene 0.9 u 0.6 U 
11 2500 U 

2.0 u 2500 U 
m/p-Xylene 0.9 U 0.6 U 2.0 u 2500 U 

o-Xylene 1.3 I 10 I 1.9 1 2500 U 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 3 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
519196 

SAMPLE ID U4T00301 F U4RO0601 F U4WOl2OlF U4WO1301 F U4D01201 F U4D01301F U4DOI 302F U4WO1601 F U4WO1401 F 

1 /%Solids 
DF 

Vinyl Chloride 
l,l-Dichloroethene 

t-l ,P-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 

1 

U 0.1 
U 1.0 
U 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

1 1 4.26 2.36 1.33 1 1 

1 1 1 1 1 1 1 

U 83 23 53 s 1 0.2 us 0.1 u 0.1 
U 0.9 1.0 U 4.3 US 2.4 US 1.3 U 1.0 

“W 
u . 

U 0.7 6.8 28 S 6.8 s 1.7 0.5 u 0.5 u 
U 180 500 E 3000 ES 700 ES 220 2.0 u 42 
U 5.6 97 1400 ES 360 S 79 5.1 33 
U 0.5 u 0.6 43 s 22 s 0.9 1.6 2.8 
U 0.5 u 0.5 u 2.1 us 1.2 us 0.7 u 0.5 u 0.5 u 

; qzg ;.; 

u . 

; Cl ;l; ;J o& u ;.; ; 0.5 u 
u . 0.5 u 

0.5 u 0.5 u 2.1 us 1.2 us 0.7 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 2.1 us 1.2 us 0.7 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

> 

Paae 1 

I 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l O/96 

SAMPLE ID U4T00401F U4R00801F U4T005OlF U4R0070lF U4WOI5OIF U4D01501F U4D01502F U4D01601F U4D01602F 

l/%Solids 1 1 
DF 1 1 

1 

1 

Vinyl Chloride 0.1 u 0.1 U 0.1 U 
l,l-Dichloroethene 1.0 u 1.0 U 1.0 U 

t-l ,2-Dichloroethene 0.5 UJ 0.5 UJ 0.5 UJ 
c-l ,2-Dichloroethene 2.0 u 2.0 U 2.0 U 

Trichloroethene 0.5 u 0.5 U 0.5 U 
Tetrachloroethene 0.5 U 0.5 U 0.5 U 

Benzene 0.5 u 0.5 U 0.5 U 
Toluene 0.5 U 0.5 U 0.5 U 

Ethylbenzene 0.5 u 0.5 U 0.5 U 
m/p-Xylene 0.5 U 0.5 U 0.5 U 

o-Xylene 0.5 u 0.5 U 0.5 U 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 1.95 1.26 1.66 1 
1 1 1 1 1 

; [Zu’ 0.2 2.0 ; 0.1 1.3 u u 0.2 1.7 u u 0.1 1.0 u u 

UJ 0.7 J 1 1.0 UJ 0.6 UJ 0.8 UJ 0.5 UJ 
U 74 I 38 I 10 1 3.3 u 2.0 u 

26 56 13 0.7 
0.5 u 1.4 0.6 U I.- 
0.5 u 1.0 u 0.6 U 0.8 
0.5 u 1 I.1 1 0.6 U 0.8 U @5 tJ & 
0.5 u 1.0 u 0.6 U 0.8 U 0.5 u i 

U 0.5 u 1.0 U 0.6 IJ 0.8 tJ 0.5 U :i; 

U 0.5 u 1.0 u 0.6 U 0.8 U 0.5 IJ ;: 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 0196 

SAMPLE ID U4D01801F U4D01802F U4D01701F U4D01702F U4R0080lFl U4WO18OlF U4WOl701F U4SOOlOlF U4SOO201 F 

1 /%Solids 5.0 1.21 4.2 1.26 1 1 1 

DF 1 1 1 1 1 1 1 

Vinyl Chloride 0.5 us 1 0.2 I 0.5 s ] 
1,l -Dichloroethene 5.0 us 1.2 u 4.2 US 

t-l ,2-Dichloroethene 2.5 USJ 0.6 UJ 2.1 USJ 

Benzene 2.5 US 0.6 U 2.1 us 
Toluene ( 0.6 U 150 S 1 1 

Ethylbenzene 2.5 US 0.6 U 2.1 us 
m/p-Xylene 2.5 us 0.6 U 2.1 us 

o-Xylene 2.5 US 0.6 U 2.1 us 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

> 
‘_ 

0.1 u 
1.3 u 
0.6 UJ 
2.5 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 
0.6 U 

Pane 2 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 
1.0 u 1.0 u 1.0 u 1.1 u 1.1 
0.5 UJ 0.5 UJ 0.5 UJ 0.6 UJ 0.6 
2.0 u 2.0 u 2.0 u 2.3 U 2.2 

0.5 u 1 0.5 I 0.9 I 0.6 U 0.6 
0.5 u 0.5 u 0.5 u 0.6 U 0.6 
0.5 u 0.5 u 0.5 u 0.6 U 0.6 

0.5 u 1 17 I 6 I 0.6 U 0.6 
0.5 u 0.5 u 0.5 u 0.6 U 0.6 
0.5 u 0.5 u 0.5 u 0.6 U 0.6 
0.5 u 0.5 u 0.5 u 0.6 U 0.6 

1.13 1.1 
1 1 

‘* 
/J 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5110196 

SAMPLE ID U4SOO3OlF U4SOO401 F U4D01402F U4DOl4OlF 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

l/%Solids 1.82 1.95 1.26 2.52 
DF 1 1 .I 1 

Vinyl Chloride 0.2 us 0.2 us 0.1 u 0.3 u 
1 ,I-Dichloroethene 1.8 US 

t-l ,2-Dichloroethene 0.9 USJ 1.0 USJ 0.6 UJ 1.3 UJ 
c-l ,2-Dichloroethene 3.6 US 

Trichloroethene 0.9 us 
Tetrachloroethene 0.9 US 

Benzene 0.9 us 1.0 us 0.6 U 1.3 u 
Toluene 0.9 us 1.0 us 0.6 U 1.3 u 

Ethylbenzene 0.9 US 1.0 US 0.6 U 1.3 u 
m/p-Xylene 0.9 us 1.0 us 0.6 U 1.3 u 

o-Xylene 0.9 US 1.0 US 0.6 U 1.3 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 3 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/11/96 

SAMPLE ID U4R00901 F U4ROI 001 F U4ROlOllF U4ROl201 F U4WO1801 FD U4WO19OlF U4WO2001 F U4WO21OlF U4WO2201 F 

1 /%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 
l,l-Dichloroethene 1.0 u 1.0 

t-l ,2-Dichloroethene 0.5 u 0.5 
c-l ,2-Dichloroethene 2.0 u 2.0 

Trichloroethene 0.5 u 0.5 
Tetrachloroethene 0.5 u 0.5 

Benzene 0.5 u 0.5 
Toluene 0.5 U 0.5 

Ethylbenzene 0.5 U 0.5 
m/p-Xylene 0.5 u 0.5 

o-Xylene 0.5 U 0.5 

Note -concentrations are in ppb, dry weight 

1 
1 

U 0.1 
U 1.0 
U 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

1 

1 

U 0.1 
U 1.0 
U 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

1 1 1 1 1 
1 1 1 1 1 

U 0.1 UI 13 I 7.6 I 6.8 I 0.1 u 
U 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

0.5 
2.0 
0.5 
0.5 
0.5 

0.5 u 0.5 u 0.5 u 0.5 u 
34 I 15 29 6.1 
0.5 u 0.5 u 3.7 2.1 
0.5 u 0.5 u 0.6 0.9 
0.5 u 0.5 u 0.5 u 0.5 u 

11 ii u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 1196 

SAMPLE ID U4T00701F U4T00801F U4Q00101F U4Q00102F U4WO23OlF U4CiOO103F U4QOO104F U4QOO105F U4W02401F 

1 I%Solids 1 1 1 1 1 1 1 1 1 
DF 1 1 1 1 1 10 10 10 1 

Vinyl Chloride 
I,1 -Dichloroethene 

t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1 u 0.1 1.0 u 1.0 u 1.0 u 0.1 u 
1.0 1.0 

"E&l 
u . IO u 10 u 10.0 u 1.0 u 

0.4 2.5 0.5 u 5.0 u 5.0 u 5.0 u 0.5 u 
180 570 E 27 410 370 830 4.3 
270 E 950 E 0.5 u 110 93 110 2.0 
1.6 71 0.5 u 5.0 u 5.0 u 5.0 u 4:7 .A 
0.5 u 0.5 u 0.5 u 5.0 u 5.0 u 5.0 u 0.5 u :, 
0.5 u 0.5 u 0.5 u 5.0 u 5.0 u 5.0 u 0.5 u 
0.5 u 0.5 u 0.5 u 5.0 u 5.0 u 5.0 u 0.5 IJ i: 

0.5 u 0.5 u 0.5 u 5.0 u 
0.5 u 0.5 u 0.5 u 5.0 u 

g ; 1:6”1 a; ; II 

Note -concentrations are in ppb, dry weight 
-U qualifter is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 2 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l l/96 

SAMPLE ID U4001802FO U4QOOlOlFR U4Q00102FR U4R0130lF U4R01401F 

l/%Solids 1.21 1 1 
DF 1 10 10 

Vinyl Chloride 0.1 U 1.0 u 1.0 u 
l,l-Dichloroethene 1.2 u 10 u 10 u 

t-1,2-Dichloroethene 0.6 U 5.0 u 5.0 u 
c-1,2-Dichloroethene 2.4 U 230 540 

Trichloroethene 1.2 420 990 
Tetrachloroethene 0.8 5.0 u 75 

Benzene 0.6 U 5.0 u 5.0 u 
Toluene 0.6 U 5.0 u 5.0 u 

Ethylbentene 0.6 U 5.0 u 5.0 u 
m/p-Xylene 0.6 U 5.0 u 5.0 u 

o-Xylene 0.6 U 5.0 u 5.0 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I> 
Page 3 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 2196 

SAMPLE ID U4WO2501 F U4R01501 F U4WO2601 U4W0260lFD U4D01901 F U4D01901 FR U4D02001F U4DO2101 F U4D02201 F 

l/%Solids 1 1 1 1 1.35 1.35 1.22 1.32 1.86 
DF 1 1 1 1 1 10 10 5 5 

Vinyl Chloride 0.1 u 
1 ,I -Dichloroethene 1.0 u 

t-l ,2-Dichloroethene 0.5 UJ 
c-l .2-Dichloroethene 1 26 I 

Trichloroethene 1 
Tetrachloroethene 0.5 u 

Benzene 0.5 u 
Toluene 0.5 U 

Ethylbenzene 0.5 U 
m/p-Xylene 0.5 u 

o-Xylene 0.5 U 

0.1 

1.0 

0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 

0.1 u 0.1 1.4 u 1.2 u 0.7 u 0.9 u 
1.0 u 1.0 

"Fw 
u 14 u 12 u 6.6 u 93 II 

1 6.8 UJ 6.1 UJ 3.3 UJ 4’; ;.I 0.5 UJ 0.5 UJ 2.4 J -- , 
23 23 160 I 110 I 24 Ut 14 1 10 II 

9.9 9.8 930 E I 0”” I I .L I 410 
0.5 u 0.5 tJ 78 

0.5 u 0.1 

--- I I $.i 
1 I 31 1 6.1 U 1 4.9 200 

j i 0.7 u 6.8 U 6.1 U 3.3 u 4.7 u 

.u 0.5 u 0.5 u 0.7 u 6.8 U 6.1 U 3.3 u 417 u 
U 0.5 u 0.5 U 0.7 U 6.8 U 6.1 U 3.3 u 4.7 u 
U 0.5 u 0.5 u 0.7 U 6.8 U 6.1 U 3.3 U 4.7 U 
U 0.5 u 0.5 U 0.7 U 6.8 U 6.1 U 3.3 u 4.7 u : 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5112196 

SAMPLE ID U4DO2001 FR U4D02201R U4D02101 FR U4002301 F U4D02401 F U4D02501 F U4D02601 F U4DO2601FD 

l/%Solids 1.22 1.86 1.32 1.62 3.75 1.77 1.72 1.72 
DF 1 1 1 5 5 5 5 5 

Vinyl Chloride 0.1 u 0.2 u 0.1 u 0.2 u 1.9 u 0.9 u 0.9 u 0.9 u 
l,l-Dichloroethene 1.2 u 1.9 

t-1,ZDichloroethene 0.6 UJ 
u IT,,' 4".; u 19 u 8; u tl3; u ;.; u 

0.9 UJ UJ 9.4 UJ UJ UJ UJ 
c-l ,2-Dichloroethene 3.0 3.7 u 36 31 41 20 80 25 

Trichloroethene 9.0 4.8 460 E 3.9 100 42 130 42 
Tetrachloroethene 0.6 U 100 18 4.1 u 1400 4.4 4.3 u 4.3 u 

Benzene 0.6 U 0.9 u 0.7 u 4.1 u 9.4 u 4.4 u 4.3 u 4.3 ., u 
Toluene 0.6 U 0.9 u 0.7 u 4.1 u 9.4 u 4.4 u 4.3 u 4.3 u 

Ethylbenzene 0.6 U 0.9 u 0.7 u 4.1 u 9.4 u 4.4 u 4.3 u 4.3 u 
m/p-Xylene 0.6 U 0.9 u 0.7 u 4.1 u 9.4 u 4.4 u 4.3 u 4.3 u 

o-Xylene 0.6 U 0.9 u 0.7 u 4.1 u 9.4 u 4.4 u 4.3 u 4.3 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

> 

Paqe 2 

1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 3196 

SAMPLE ID U4WO2701 F U4WO28OlF U4WO2901 F U4WO3OOlF U4GOOlOlF U4GOO201 F U4QOO201 F U4Q00202F U4Q00203F 

1 I%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 
l,l-Dichloroethene 1 .O U 1.0 

t-l ,2-Dichloroethene 0.5 UJ 0.5 
c-l ,2-Dichloroethene 2.0 u 2.0 

Trichloroethene 0.5 U 0.5 
Tetrachloroethene 0.5 u 0.5 

Benzene 0.5 U 0.5 
Toluene 0.5 u 0.5 

Ethylbenzene 0.5 U 0.5 
m/p-Xylene 0.5 u 0.5 

o-Xylene 0.5 U 0.5 

Note -concentrations are in ppb, dry weight 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U r-E--l 1.0 u 1.0 u 

U 1.0 u 10 u 10 u 

UJ 0.5 UJ 25 J 5 J’ 
U 1 2.8 1600 530 
U 0.5 u 3000 E 5800 E 
U 0.5 u 6.4 590 
U 0.5 u 5.0 u 5.0 u 

1 1 1 
1 10 10 

U 0.5 u 5.0 u 5.0 u 
U 0.5 u 5.0 u 5.0 u 
U 0.5 u 5.0 u 5.0 u 
U 0.5 u 5.0 u 5.0 u 

1 
1 

0.1 
1 

0.5 
2 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

U 0.1 u 
U 1.0 u 
UJ 0.5 UJ 
U 
U 
U 
U 0.5 u ‘! 
U 6.5 u 4 

U ,.‘0.5 u $2 

U *0.5 u ‘A. 

U 0.5 u 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 3196 

SAMPLE ID U4Q0030lF U4Q00302F U4Q00303F U4Q00304F U4QOO305F U4Q00305FD U4R01801F U4R01701F U4R01801F 

l/%Solids 
DF 

Vinyl Chloride 
1 ,I-Dichloroethene 

t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

1 

1 

0.1 

1.0 

0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

1 

1 

1 
1 

U 0.1 U 0.1 U 0.1 u 
U 1.0 U 1.0 U 1.0 u 
UJ 0.5 UJ 0.5 UJ 0.5 UJ 
U 2.0 U 2.0 U 2.0 u 
U 0.5 U 0.5 U 0.5 u 
U 0.5 U 0.5 U 0.5 u 
U 0.5 U 0.5 U 0.5 u 
U 0.5 U 0.5 U 0.5 u 
U 0.5 U 0.5 U 0.5 u 
U 0.5 U 0.5 U 0.5 u 
U 0.5 U 0.5 U 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

1 
1 

1 
1 

1 
1 

U 0.1 U 0.1 U 0.1 U 0.1 U 
U 1.0 U 1.0 U 1.0 U 1.0 U 
UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
U 2.0 U 2.0 U 2.0 U 2.0 U 
U 0.5 U 0.5 U 0.5 U 0.5 U 
U 0.5 U 0.5 U 0.5 U 0.5 U 
U 0.5 U 0.5 U 0.5 U 0.5 U 
U 0.5 U 0.5 U 0.5 U 0.5 U 
U 0.5 U 0.5 U 0.5 U 0.5 U 
U 0.5 U 0.5 U 0.5 U 0.5 U 
U 0.5 U 0.5 U 0.5 U 0.5 U 

Paqe 2 

I 



SAMPLE ID U4R01901 F U4R02001 F U4WO3101 F U4WO3201 F U4Q00402F U4Q00403F 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 
l,l-Dichloroethene 1.0 u 1.0 

t-l ,2-Dichloroethene 0.5 UJ 0.5 
c-l ,2-Dichloroethene 2.0 U 2.0 

Trichloroethene 0.5 u 0.5 
Tetrachloroethene 0.5 U 0.5 

Benzene 0.5 u 0.5 
Toluene 0.5 U 0.5 

Ethylbenzene 0.5 u 0.5 
m/p-Xylene 0.5 U 0.5 

o-Xylene 0.5 u 0.5 

Note -concentrations are in ppb, dry weight 

1 1 1 1 

1 1 1 1 

[ 
4 

u 0.4 I 0.5 u 0.5 
U 0.5 u 0.5 u 0.5 

“tqq 
u . 

U 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5114196 

SAMPLE ID U4Q00201 F U4Q00501 F U4Q00502F U4Q00404F U4QOO401 F U4D02701 F U4D02801 F U4D02901 F U4D03001 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 UJ 0.1 
l,l-Dichloroethene 1 .O UJ 1.0 

t-1,2-Dichloroethene 0.5 UJ 0.5 
c-l ,2-Dichloroethene 2.0 UJ 2.0 

Trichloroethene 0.5 UJ 0.5 
Tetrachloroethene 0.5 UJ 0.5 

Benzene 0.5 UJ 0.5 
Toluene 0.5 UJ 0.5 

Ethylbenzene 0.5 UJ 0.5 
m/p-Xylene 0.5 UJ 0.5 

o-Xylene 0.5 UJ 0.5 

Note -concentrations are in ppb, dry weight 

1 1 

1 1 

UJ 0.1 UJ 0.1 UJ 
UJ 1.0 UJ 1.0 UJ 
UJ 0.5 UJ I 19 J 1 

I 

UJ 3.5 J 640 E 
UJ 7.1 J 680 E 
UJ 0.5 UJ 8.1 J 
UJ 0.5 UJ 0.5 UJ 
UJ 0.5 UJ 0.5 UJ 
UJ 0.5 UJ 0.5 UJ 
UJ 0.5 UJ 0.5 UJ 
UJ 0.5 UJ 0.5 UJ 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1.3 7.19 
1 1 

UJ 0.1 UJ 0.7 UJ 
UJ 1.3 UJ 7.2 UJ 
UJ 
UJ 
UJ 
UJ 
UJ 

pJ-Gj-$ 
0.7 UJ 3.6 UJ 

UJ 0.7 UJ 3.6 UJ 
UJ 0.7 UJ 3.6 UJ 
UJ 0.7 UJ 3.6 UJ 
UJ 0.7 UJ 3.6 UJ 

1.4 1.24 
1 1 

0.1 UJ 0.1 UJ 
1.4 UJ 1.2 UJ 
0.7 UJ 0.6 UJ 
2.8 UJ 2.5 UJ 
0.7 UJ 0.6 UJ 
0.7 UJ 0.6 UJ 
0.7 UJ 0.6 UJ 
0.7 UJ 0.6 UJ 
0.7 UJ 0.6 UJ 
0.7 UJ 0.6 UJ 
0.7 UJ 0.6 UJ 

1) 
Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 4196 

SAMPLE ID U4D0310lF U4D03201 F 

l/%Solids 
DF 

1.34 1.88 
1 1.0 

Vinyl Chloride 0.1 UJ 
1 ,I -Dichloroethene 

t-l ,tDichloroethene 
c-1,2-Dichloroethene 

Trichloroethene 

0.2 
1.9 
0.9 
11 
74 

UJS 
UJS 
UJS 

I 

Tetrachloroethene 0.7 UJ 1 65 JS 
Benzene 0.7 UJ 0.9 UJS 

Toluene 0.7 UJ 0.9 UJS 
Ethylbenzene 0.7 UJ 0.9 UJS 

m/p-Xylene 0.7 UJ 0.9 UJS 
o-Xylene 0.7 UJ 0.9 UJS 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

. 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5115196 

correction of 5/l 3/96 data 

SAMPLE ID U4Q002001 F U4R02301 F U45021OlF U4Q00601 F U4QOO602F U4QOO603F U4QOO804F USQOO701 F U4QOO702F 

1 /%Solids 1 1 1 1 
DF 1 1 1 1 

Vinyl Chloride 0.1 u 0.1 u 0.1 u 0.1 
1 ,I-Dichloroethene 1.0 u 1.0 u 1.0 u 1.0 

t-l ,2-Dichloroethene 0.5 UJ 0.5 UJ 0.5 UJ 0.5 
c-l ,2-Dichloroethene 2.0 u 2.0 u 2.0 u 2.0 

Trichloroethene 0.5 u 0.5 u 0.5 u 0.5 
Tetrachloroethene 0.5 u 0.5 u 0.5 u 0.5 

Benzene 0.5 u 0.5 u 0.5 u 0.5 
Toluene 0.5 U 0.5 u 0.5 u 0.5 

Ethylbenzene 0.5 u 0.5 u 0.5 u 0.5 
m/p-Xylene 0.5 u 0.5 u 0.5 u 0.5 

o-Xylene 0.5 U 0.5 u 0.5 u 0.5 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

. 
1 1 1 I 1 

1 1 1 1 1 

U 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
U 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
UJ 0.5 UJ 0.5 UJ 1.2 0.5 UJ 0.5 UJ 
U 2.0 u 5.4 54 3.8 2.0 
U 0.5 u 9.0 71 26 14 
U 0.5 u 1.5 2.4 3.2 12 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

,,$ 
Paqe 1 

I 
2 

j 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 5196 

SAMPLE ID U4Q00801 F U4Q00802F U4D0350lF U4D03301F U4003401 F U4R02401 F U4WO33OlF U4W03301FD U4WO3401 F 

l/%Solids 1 1 1.3 1.3 1.3 
DF 1 1 1 1 1 

Vinyl Chloride 0.1 U 0.1 u 0.1 u 0.1 u 0.1 u 
I,1 -Dichloroethene 1.0 u 1.0 u 1.3 u 1.3 u 1.3 u 

t-1,2-Dichloroethene 0.5 UJ 0.5 UJ 0.7 UJ 0.7 UJ 0.7 UJ 
c-l ,2-Dichloroethene 2.0 u 2.0 u 5.7 

I 
2.6 U 2.6 U 

Trichloroethene 0.5 U 0.5 u 15 0.0 u 0.7 u 

Tetrachloroethene 0.5 u 0.5 u 0.7 u 2.0 1 8.1 I 
Benzene 0.5 u 0.5 u 0.7 u 0.7 u 0.7 u 
Toluene 0.5 u 0.5 u 0.7 u 0.7 u 0.7 u 

Ethylbenzene 0.5 u 0.5 u 0.7 u 0.7 u 0.7 u 
m/p-Xylene 0.5 u 0.5 u 0.7 u 0.7 u 0.7 u 

o-Xylene 0.5 U 0.5 u 0.7 u 0.7 u 0.7 u 

1 1 1 
1 1 1 

0.1 u 0.1 u 0.1 

1.0 u 1.0 u 1.0 

0.5 UJ 0.5 UJ 0.5 
2.0 u 2.0 u 2.0 
0.5 u 0.5 u 0.5 
0.5 u 0.5 u 0.5 
0.5 u 0.5 u 0.5 
0.5 u 0.5 u 0.5 
0.5 u. 0.5 u 0.5 
0.5 u 0.5 u 0.5 
0.5 u 0.5 u 0.5 

1 

1 

U 0.1 u 
U 1.0 u 
UJ 0.5 UJ 
U 2.0 u 
U 0.5 u 
U 0.5 u 
U 0.5 u v;$ 

U 0.5 u x 
U &5 u bb 

U 0.5 u .:;. 

U 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 5196 

SAMPLE ID U4WO3501 F U4WO3502F U4WO3601 F U4WO3602F U4WO3701 F U4WO3702F U40036OlF U4D0701 F 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 
l,l-Dichloroethene 1 .O U 1.0 

t-1,2-Dichloroethene 0.5 UJ 0.5 
c-l ,2-Dichloroethene 2.0 u 2.0 

Trichloroethene 0.7 I 0.5 
Tetrachloroethene 0.5 u 0.5 

Benzene 0.5 u 0.5 
Toluene 0.5 U 0.5 

Ethylbenzene 0.5 u 0.5 
m/p-Xylene 0.5 u 0.5 

o-Xylene 0.5 u 0.5 

Note -concentrations are in ppb, dry weight 

1 

1 

U 0.1 
U 1.0 
UJ 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 1 

1 1 

U 0.1 u 0.1 
U 1.0 u 1.0 
UJ 0.5 UJ 0.5 
U 2.0 u 2.0 
U 0.5 u 0.5 
U 0.5 u 0.5 
U 0.5 u 0.5 
U 0.5 u 0.5 
U 0.5 u 0.5 
U 0.5 u 0.5 
U 0.5 u 0.5 

1 1.24 1.25 
1 1 1 

U 0.1 u 
U 1.0 u 
UJ 0.5 UJ 
U 2.0 u 
U 0.5 u 
U 0.5 u 
U 0.5 u 

F&s 
U 0.5 u 
U 0.5 u 

0.1 U 0.1 
1.2 U 1.3 
0.6 UJ 0.6 
2.5 U 2.5 
0.6 U 0.6 
0.6 U 0.6 
0.6 U 0.6 
0.6 U 0.6 
0.6 U 0.6 
0.6 U 0.6 
0.6 U 0.6 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

\ 
i 

Paae 3 



BRAC OU4 NTC ORLANDO,FL 

SAMPLE ID U4R02601 F U4R02701 F U4Q0090lF U4R02801 F U4Q01002F U4QOlOOlF U4Q01003F U4Q00902F U4R029OlF 

1 /%Solids 1 1 1 
DF 1 1 1 

Vinyl Chloride 
l,l-Dichloroethene 

t-1,2-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.1 u 0.1 u 0.1 u 
1.0 u 1.0 u 1.0 u 
0.5 UJ 0.5 UJ 0.5 UJ 
2.0 u 2.0 u 2.0 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 

1 1 1 1 1 
1 1 1 1 1 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
0.5 UJ 
2.0 U 
0.5 U 
0.5 U 
0.5 U 

0.5 UJ 
2.0 U 
0.5 U 
0.5 U 
0.5 U 

0.5 UJ 
2.0 U 
0.5 U 
0.5 U 
0.5 U 

0.5 
2.0 
0.5 
0.5 
0.5 

UJ 0.5 UJ 
U 
U 
U 
U 0.5 u 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

1 

7 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 

;;,; 

0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
u 

u 
U 
U 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5/l 6196 

SAMPLE ID U4WO3801 F U4WO3802F U4WO3901 F U4WO3902F U4QOllOlF U4QOlOO4F U4QOlOO5F 

1 /%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 
1 ,I -Dichloroethene 1.0 u 1.0 

t-l ,2-Dichloroethene 0.5 UJ 0.5 
c-l ,2-Dichloroethene 2.0 u 2.0 

Trichloroethene 0.5 u 0.5 
Tetrachloroethene 0.5 u 0.5 

Benzene 0.5 u 0.5 
Toluene 0.5 U 0.5 

Ethylbenzene 0.5 u 0.5 
m/p-Xylene 0.5 u 0.5 

o-Xylene 0.5 u 0.5 

Note -concentrations are in ppb, dry weight 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

1 1 1 
1 1 1 

0.1 U 0.1 u 0.1 u 
1.0 U 1.0 u 1.0 u 
0.5 UJ 0.5 0.5 UJ 
2.0 U 75 12 
0.5 U 12 4.8 
0.5 U 65 0.5 u 
0.5 U 0.5 u 0.5 u 
0.5 U 0.5 u 0.5 u 
0.5 U 0.5 u 0.5 u 
0.5 U 0.5 u 0.5 u 
0.5 U 0.5 u 0.5 u 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

.> 

Page 2 

11 



iY
 

0 0 0 a e m
 

- 3 7 r - w
 

8 co 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
512 1196 

SAMPLE ID U4D03901 FR U4R03201 F U4WO4001 F U4WO4002F U4Q00106F U4D04001F U4WO4101 F U4D04201 F U4R0310lF 

1 /%Solids 1.27 1 1 1 1 
DF 1 1 1 1 1 

Vinyl Chloride 0.1 u 0.1 u 0.1 u 1 ,I -Dichloroethene 1.3 u 1.0 u 1.0 u m 0.1 1.0 ; 

t-l ,2-Dichloroethene 0.6 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 
c-l ,2-Dichloroethene 2.5 U 2.0 u 

Trichloroethene 0.6 U 0.5 u 
Tetrachloroethene 0.6 U 0.5 u 

i_i f ‘~, 

Benzene 0.6 U 0.5 u 0.5 u 0.5 u 0.5 u 

Toluene 0.6 U 0.5 u 0.5 u Ethylbenzene 0.6 U 0.5 u 0.5 u w ;.; ; 

m/p-Xylene 0.6 U 0.5 u 0.5 u 0.5 u 0.5 u 
o-Xylene 0.6 U 0.5 u 0.5 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1.33 1 1.23 
1 1 1 

0.1 
1.3 
0.7 
2.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

SW 0.1 u 
1.2 u 

UJ 0.5 UJ 0.6 UJ 
U 3.1 2.5 U 

U 0.5 0.7 I 
U 0.5 u 0.6 U 
U 0.5 u 0.6 U 
U 0.5 u 0.6 U 
U 0.5 u 0.6 U 
U 0.5 U 0.6 U 
U 0.5 u 0.6 U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

Paqe 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5121196 

SAMPLE ID U4R03001 F U4WO4102F U4WO4201 F U4WO4301 F U4WO4302F U4Q00107F U4D04201FD U4W04102FD U4WO4301 FD 

1 /%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 
1,1-Dichloroethene 1 .O U 

t-l ,2-Dichloroethene 0.5 UJ 0.5 UJ 
c-l ,P-Dichloroethene 2.0 

Trichloroethene 0.5 U 
Tetrachloroethene 0.5 u 0.5 u 

Benzene 0.5 u 0.5 u 
Toluene 0.5 u 0.5 u 

Ethylbenzene 0.5 U 0.5 u 
m/p-Xylene 0.5 U 0.5 u 

o-Xylene 0.5 U 0.5 u 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

I 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1.23 
1 

0.1 
1.2 
0.6 
2.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

U 
U 

0.1 
1.0 

U 
U 

UJ 0.5 UJ 0.5 UJ 
U 3.0 2.0 u 

U 0.5 0.5 I 
U 0.5 u 6.5 u : 
U 0.5 u 65 u 
U 0.5 u 6,,5 u 1 
U 0.5 u 65 u i! 

U 0.5 u 0.5 u !. 
U 0.5 u 0.5 u i 

Page 2 



m 
n 
n 
n 
n 
n 
n 
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rn 
n 
n 

S'O rn 
S’O 
s-0 Ii 
S’O n 
9’0 n 
4’0 l-l 
so n 
0.z n 
S’O rn 
0’1 n 
1’0 n 

1 
1 

9'0 
S'O 
S'O 
9'0 
I;'0 
S'O 
S'O 
O'Z 
S'O 
0'1 
1'0 

1 
1 

rn S’O rn ~3 rn L.0 rn 
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n s.0 sn s.1 n L’O n 
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1 1 1 
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1 

1 
1 

1 
1 

da 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5122196 

SAMPLE ID U4R03401 F U4004401 F U4QOOl13F U4Q00114F U4QOOll5F U4QOOll6F U4Q00117F U4WO4401 F U4WO4402F 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 u 
l,l-Dichloroethene 1.0 u 1.0 u 

t-l,P-Dichloroethene 0.5 UJ 0.5 UJ 
c-l ,2-Dichloroethene 2.0 U 

Trichloroethene 0.5 U 
Tetrachloroethene 0.5 U 

Benzene 0.5 U 

2.0 u 

FzFf 
0.5 u 

Toluene 0.5 u 0.5 u 
Ethylbenzene 0.5 U 0.5 u 

m/p-Xylene 0.5 u 0.5 u 
o-Xylene 0.5 UJ 0.5 UJ 

Note -concentrations are in ppb, dry weight 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 0.1 U 
U 1.0 U 
UJ 0.5 UJ 
U 2.0 U 
U 0.5 U 
U 0.5 U 
U 0.5 U 
U 0.5 U 
U 0.5 U 
U 0.5 U 
UJ 0.5 UJ 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
UJ 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
UJ 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
UJ 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

UJ 0.5 UJ 

U 0.5 u 
U 0.5 u 
U 0% u 
U 0.5 u 
U 0:5 u 
UJ 0.5 UJ 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5122196 

SAMPLE ID U4Q0012OF U4Q0012lF U4Q00122F U4R03501 F 

1 /%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 u 
1 ,I -Dichloroethene 1.0 u 1.0 u 

t-l .2-Dichloroethene 0.5 UJ 0.5 UJ 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 0.5 u 0.5 u 

Benzene 0.5 U 0.5 u 
Toluene 0.5 u 0.5 u 

Ethylbenzene 0.5 U 0.5 u 
m/p-Xylene 0.5 u 0.5 u 

o-Xylene 0.5 UJ 0.5 UJ 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
UJ 
U 
U 
U 
U 
U 
U 
U 
UJ 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5123196 

SAMPLE ID U4R03601 F SBWOI F SBWOIFR U4Q00205F U4Q00206F U4Q00207F U4QOO208F U4Q00209F U4QOO21OF 

I/%Solids 1 1 1 1 1 1 1 I 
DF 1 1 1 1 1 1 1 1 

Vinyl Chloride 0.1 UJ 0.1 UJ -0.8 0.1 UJ 0.1 UJ 0.1 
1 ,I -Dichloroethene 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 

t-l ,2-Dichloroethene 0.5 u 0.5 
TFs u 

0.5 u 0.5 u 0.5 
c-l ,2-Dichloroethene 2.0 u 2.0 2.0 u 2.0 u 2.0 

Trichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 
Tetrachloroethene 0.5 u 0.5 u 0.5 u 0.5 0.5 

Benzene 0.5 u 0.5 u 0.5 u 0.5 
“CgIl 
u . 0.5 

Toluene 0.5 U 0.5 0.5 u 0.5 u 0.5 
Ethylbenzene 0.5 U 0.5 u “T7 0.5 u 0.5 u 0.5 

m/p-Xylene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 
o-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

UJ 0.1 UJ 0.1 UJ 0.1 UJ 
U 1.0 u 1.0 U 1.0 u 
U 0.5 u 0.5 U 0.5 u 
U 2.0 u 2.0 U 2.0 u 
U 0.5 u 0.5 U 0.5 u 
U 0.5 u 0.5 U 0.5 u 
U 0.5 u 0.5 U 0.5 u 
U 0.5 u 0.5 U 0.5 u 
U 0.5 u 0.5 U 0.5 u 
U 0.5 u 0.5 U 0.5 u 
U 0.5 u 0.5 U 0.5 u 

Paqe 1 

I 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5123196 

SAMPLE ID U4QOO211 F U4WO4702F U4WO4802F U4WO4701 F U4WO4801 F U4D04701 F U4D04801F 

l/%Solids 1 1 1 
DF 1 1 1 

Vinyl Chloride 0.1 UJ 1 0.6 J 1 1.3 J ] 
1 ,I-Dichloroethene 1.0 u 1.0 u 1.0 u 

t-l ,2-Dichloroethene 0.5 u 0.5 u 0.5 u 

c-l ,2-Dichloroethene 2.0 u 1 3.3 5.6 I 
Trichloroethene 0.5 u 0.5 u 0.5 u 

Tetrachloroethene 0.5 U 0.5 u 0.5 u 
Benzene 0.5 U 0.5 u 0.5 u 
Toluene 0.5 U 0.5 u 0.5 u 

Ethylbenzene 0.5 U 0.5 u 0.5 u 
m/p-Xylene 0.5 U 0.5 u 0.5 u 

o-Xylene 0.5 U 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

UJ 0.1 
U 1.3 
U 0.7 
U 2.6 
U 0.7 
U 0.7 
U 0.7 
U 0.7 
U 0.7 
U 0.7 
U 0.7 

1.32 
1 

1.34 
I 

UJ 0.1 UJ 
U 1.3 u 

:FFq 
U 0.7 u 
U 0.7 u 
U 0.7 u 
U 0.7 u 
U 0.7 u 
U 0.7 u 
U 0.7 u 

Page 2 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5128196 

SAMPLE ID U4QOO204F U4Q00306F U4Q00307F U4QOO405F U4Q00406F U4Q00407F U4Q00408F U4QOO409F U4QOO41 OF 

l/%Solids 1 
DF 1 

Vinyl Chloride 0.1 u 
1 ,I -Dichloroethene 1.0 u 

t-l ,2-Dichloroethene 0.5 u 
c-l ,2-Dichloroethene 2.0 u 

Trichloroethene 0.5 u 
Tetrachloroethenel0.81 

Benzene 0.5 u 
Toluene 0.5 U 

Ethylbenzene 0.5 u 
m/p-Xylene 0.5 U 

o-Xylene 0.5 u 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

U 0.1 
U 1.0 
U 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

1 1 1 1 1 1 
1 1 1 1 1 1 

U 0.1 u 0.1 0.1 u 0.1 u 
U 1.0 u 1.0 

“W 0.1 u 
u 1.0 u 1.0 u 1.0 u 

U 0.5 u 0.5 u 0.5 u 0.4 0.5 u 0.5 u 
U 4.4 4.8 2.2 5.0 3.0 4.7 
U 190 270 E 160 310 E 130 180 
U 64 97 19 44 170 180 
U 0.5 u 0.5 u 0.5 u 0.4 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.4 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 3.8 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 llr1 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J.qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Parle 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5128196 

SAMPLE ID U4Q00411 F U4QOO412F U4R03701 F U4R03801 F 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 u 
I,1 -Dichloroethene 1.0 u 1.0 u 

t-1,2-Dichloroethene 0.5 U 0.5 u 

c-lJ!tz~~~~~;~*, 

Benzene 0.5 u 0.5 u 
Toluene 0.5 U 0.5 u 

Ethylbenzene 0.5 u 0.5 u 
m/p-Xylene 0.5 U 0.5 u 

o-Xylene 0.5 U 0.5 u 

1 
I 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

U 0.1 
U 1.0 
U 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5129196 

SAMPLE ID U4QOO413F U4QOO31OF U4Q00311 F U4G00301 F U4R04001 FR U4Q00414F U4Q00415F U4QOO416F U4Q00417F 

l/%Solids 1 I 1 
DF 1 1 1 

Vinyl Chloride 0.1 U 
1 ,I -Dichloroethene 1.0 u 

t-l ,2-Dichloroethene 0.5 u 
c-l ,2-Dichloroethene 2.0 u 

Trichloroethene 
Tetrachloroethene 

Benzene 0.5 U 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 

Toluene 0.5 U 0.5 u 0.5 u 
Ethylbenzene 0.5 U 0.5 u 0.5 u 

m/p-Xylene 0.5 U 0.5 u 0.5 u 
o-Xylene( 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 1 1 1 
1 1 1 1 

0.1 u 0.1 u 0.1 u 0.1 u 
1.0 u 1.0 u 1.0 u 1.0 u 
19 0.5 u 0.5 u 0.5 u 

710 E 2.0 u 2.0 u 2.0 u 
1400 E 0.5 1.7 0.4 
22 0.5 u 99 13 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 

1 
1 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 
1 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

Pas? 1 

1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5129196 

SAMPLE ID U4R0410lF U4Q00418F U4Q00419F U4Q00420F U4900421 F U4Q00422F U4QbO423F U4Q00424F U4Q00425F 

l/%Solids 1 1 1 1 1 1 1 1 1 
DF 1 1 I 1 1 I 1 1 1 

Vinyl Chloride 0.1 U 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1 ,I -Dichloroethene 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

t-l ,2-Dichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
c-l ,2-Dichloroethene 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 

Trichloroethene 0.5 u 0.8 0.9 1.0 0.5 u 0.5 u 0.5 u 0.5 u 9.9 
Tetrachloroethene 0.5 u 0.8 2.8 4.9 1.0 1 0.9 I 0.8 1 4.4 220 

Benzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0;5 u \I- 

Toluene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 1’ 
Ethylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u :5 

m/p-Xylene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u ; 
o-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u .: 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5129196 

SAMPLE ID U4Q00426F U4R03901 F U4G00401 F U4Q00510F U4Q00509F U4Q00508F U4Q00507F U4QOO506F U4QOO505F 

1 /%Solids 1 1 1 1 1 1 1 1 1 
DF 1 1 1 1 1 1 1 1 1 

Vinyl Chloride 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1,1-Dichloroethene 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 

t-l ,2-Dichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
c-1,2-Dichloroethene 2.0 u 2.0 u 2.2 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 1.2 

Trichloroethene 1.0 I 0.5 u 3.3 0.5 u 1.2 0.5 u 0.5 u 3.1 3.0 
Tetrachloroethene 4.3 0.4 3.4 0.5 1.7 0.4 0.4 48 300 E 

Benzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Toluene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Ethylbenzene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m/p-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

o-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

.> 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5129196 

SAMPLE ID U4Q00504F U4Q00503F U4QOO308F U4Q00309F U4GOOlOZF U4G00202F U4G00601 F 

l/%Solids 1 1 1 1 1 1 1 
DF 1 1 1 1 1 1 1 

Vinyl Chloride 0.1 U 0.1 u 
l,l-Dichloroethene 1.0 u 1.0 u 

t-l ,2-Dichloroethene 0.5 u 0.5 u 
c-l ,P-Dichloroethene 1.6 6.7 

Trichloroethene 5.0 23 

Tetrachloroethene 300 E 950 E IO I 
Benzene 0.5 u 

0.5 u 
.O E 2.2 

1300 E 27 
I 1.5 120 22 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Toluene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Ethylbenzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m/p-Xylene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

o-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5130196 

SAMPLE ID U4Q00309FD U4R04201 F U4Q00506FD U4Q00605F U4G00501F U4Q00407FD 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 
l,l-Dichloroethene 1.0 u 1.0 

t-l ,2-Dichloroethene 0.5 u 0.5 
c-1,2-Dichloroethene 2.0 u 2.0 

Trichloroethene 0.5 u 0.5 
Tetrachloroethene 0.5 u 0.5 

Benzene 0.5 U 0.5 
Toluene 0.5 U 0.5 

Ethylbenzene 0.5 u 0.5 
m/p-Xylene 0.5 u 0.5 

o-Xylene 0.5 u 0.5 

Note -concentrations are in ppb, dry weight 

1 1 1 
1 1 1 

pql 0.1 1.0 u 1.0 u 0.1 1.0 u u 

U 0.5 u 0.5 u I 11 I 
U 
U 
U 
U 

2.0 u 1.9 570 E 
2.5 IO 330 E 
50 2.0 8.4 
0.5 u 0.5 u 0.5 u 

U 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 

-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5131 I96 

SAMPLE ID U4Q00606F U4QOO607F U4Q01107F u4cI01108F U4QOIIOSF U4QOIllOF U4QOllllF U4QOlllZF U4Q01113F 

l/%Solids 1 1 1 1 1 1 1 1 
DF 1 1 1 1 1 1 1 1 

Vinyl Chloride 0.1 U 
1,1-Dichloroethene 1.0 u 

t-l ,2-Dichloroethene 0.5 u 
c-l ,2-Dichloroethene 3.0 

Trichloroethene 13 
Tetrachforoethene B 3.7 

Benzene 0.5 U 
Toluene 0.5 U 

Ethylbenzene 0.5 u 
m/p-Xylene 0.5 u 

o-Xylene 0.5 U 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
2.0 u 69 2.0 u 1.8 2.0 u 
0.5 u 9.8 1.9 4.6 0.5 u 

0.5 u 1.0 I 0.5 U 1 6.4 I 1.6 I 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 LJ 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-6 qualifier is added for blank contamination 

0.1 u 0.1 
1.0 u 1.0 
0.5 u 0.5 
2.0 u 2.0 
0.5 u 0.5 
0.5 u 0.5 
0.5 u 0.5 
0.5 u 0.5 
0.5 u 0.5 
0.5 u 0.5 
0.5 u 0.5 

1 
1 

U 0.1 
U 1.0 
U 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

U 
U 
U 
U 
U 
U 
U 
U 
u - 
u 
U 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
5131196 

SAMPLE ID U4Q04301F U4YOO6OlF U4Q01114F U4Q01115F U4Q01115FD U4Q01116F 

l/%Solids 1 1 1 
DF 1 1 1 

Vinyl Chloride 0.1 0.1 u 
1,1-Dichloroethene 1 .O “Pw U 1.0 u 

t-l ,2-Dichloroethene 0.5 u 0.5 u 0.5 u 
c-1,2-Dichloroethene 2.0 U 2.0 u 2.0 u 

Trichloroethene 0.5 u 0.5 u 0.5 u 
Tetrachloroethene 0.5 U 0.5 u 0.5 u 

Benzene 0.5 U 0.5 u 0.5 u 
Toluene 0.5 u 0.5 u 0.5 u 

Ethylbenzene 0.5 U 0.5 u 0.5 u 
m/p-Xylene 0.5 U 0.5 u 0.5 u 

o-Xylene 0.5 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 1 
1 1 

0.1 u 

1.0 u 

0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.1 u 

1.0 u 

0.5 u 
2.0 u 

r-+5+ 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 
1 

0.1 u 

1.0 u 

0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

“\ 

i 

Pacie 2 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
611196 

SAMPLE ID U4Q01007F U4QOI 113FD U4YOO601 FD U4QO1008F U4QO1009F U4QOlOlOF U4QOlOlZF U4QOlOlIF U4QO1013F 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride(8.3 0.1 u 
1 ,I-Dichloroethene 1.0 u 1.0 u 

t-l ,2-Dichloroethene 
c-l ,2-Dichloroethene 

I 

Trichloroethene 780 EJ 0.5 u 

Tetrachloroethene 17 1.4 I 
Benzene 0.5 u 0.5 u 
Toluene 0.5 U 0.5 u 

Ethylbenzene 0.5 u 0.5 u 
m/p-Xylene 0.5 U 0.5 u 

o-Xylene 0.5 U 0.5 u 

1 

1 

O.? 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 1 1 1 1 1 
1 1 1 1 1 1 

u [ 3 1 0.9 1 2.1 1 2.7 I 0.1 u 0.9 I 
U 1.0 u 1.0 UI 1.0 I 7.2 4.0 1.0 u 

20 16 14 16 IO 3.8 
790 E 550 E 100 150 65 54 
960 EJ 41 J 2000 EJ 3200 EJ 3800 EJ 1500 EJ 
21 1500 EJ 43 J 290 EJ 2600 EJ 240 J 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
6/l 196 

SAMPLE ID U4Q01014F U4Q01015F 

l/%Solids 1 1 
DF 1 1 

Vinyl Chloride 0.1 u 0.1 u 
1 ,I-Dichloroethene 1.0 u 1.0 u 

t-l ,2-Dichloroethene 0.5 u 0.5 u 

c-;Y,K~;;;~~~, 

Benzene 0.5 U 0.5 u 
Toluene 0.5 u 0.5 u 

Ethylbenzene 0.5 u 0.5 u 
m/p-Xylene 0.5 u 0.5 u 

o-Xylene 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 2 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
612196 

SAMPLE ID U4R04401 FR U4Q01020F U4QOIOI 9F U4Q01016F U4Q0102lF U4QO1022F U4QO1023F U4Q01024F U4Q00701 F 

l/%Solids 1 1 1 1 1 1 1 1 1 
DF 1 1 1 1 1 1 1 1 I 

Vinyl Chloride 
1 ,I-Dichloroethene 

t-l,P-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
0.5 u 0.5 u 0.5 u 1.0 0.5 u 0.5 u 0.5 u 0.5 u 
2.7 2.0 u 1.8 71 E 2.0 u 2.0 u 3.0 14 
45 E 33 14 60 E 18 8.4 24 28 E 
4.9 4.0 3.4 7.2 E 9.1 1.3 4.6 24 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

Page 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
613196 

SAMPLE ID U4Q01017F WQ01018F U4R04601 F U4Q00803F U4QOO804F U4QOO805F U4900808F U4Q00807F U4QOO808F 

l/%Solids 1 1 1 
DF 1 1 1 

Vinyl Chloride 0.1 u 0.1 u 
l,l-Dichloroethene 1.0 u 1.0 u 

t-l ,P-Dichloroethene 0.5 u 0.5 u 

c-~~~~~~~~~~~~, 

Benzene 0.5 u 0.5 u 
Toluene 0.5 u 0.5 u 

Ethylbenzene 0.5 U 0.5 u 
m/p-Xylene 0.5 u 0.5 u 

o-Xylene 0.5 U 0.5 u 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 1 1 1 1 1 
1 1 1 1 1 1 

0.1 u 0.1 u 0.1 u 0.1 u 0.1 1.0 u 1.0 u 1.0 u 1.0 u 1.0 "W u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
3.2 2.7 2.0 u 2.0 u 2.0 u 2.0 u 
7.0 13 16 15 0.6 18 
15 7.0 0.5 u 11 0.5 U 5.2 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
613196 

SAMPLE ID U4Q00809F U4Q00903F U4Q00904F U4Q00905F U4Q00906F U4Q00906FD U4Q00905FD U4Q00904FD U4Q00903FD 

l/%Solids 1 1 1 1 1 1 
DF 1 1 1 1 1 1 

Vinyl Chloride 0.1 u 0.1 u 0.1 
“W u . 

0.1 u 0.1 u 
1,1-Dichloroethene 1.0 u 1.0 u 1.0 1.0 u 1.0 u 

t-l ,ZDichloroethene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
c-1,2-Dichloroethene 2.0 U 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 

Trichloroethene 0.5 12 2.4 5.5 10 2.6 
Tetrachloroethene 0.5 9.6 10 0.5 u 7.8 1.9 

Benzene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Toluene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Ethylbenzene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
m/p-Xylene 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

o-Xylene 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 1 

1 1 

U 0.1 u 0.1 u 
U 1.0 u 1.0 u 
U 0.5 u 0.5 u 
U 2.0 u 2.0 u 
U 4.4 8.9 
U 10 8.3 
U 0.5 u 0.5 u I 
U 0.5 u 0.5 u .J 
U 0.5 u 0.5 u ), 
U 0.5 u 0.5 u 
U 0.5 u 0.5 u :’ 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
614196 

SAMPLE ID U4QOO907F U4Q00908F U4R04601 F U4QOO909F U4Q0120lF U4Q01202F U4QOl203F U4QO1202FD U4QOO91OF 

l/%Solids 1 1 1 
1 1 DF 1 

Vinyl Chloride 0.1 U 0.1 u 0.1 u 

1 ,I-Dichloroethene 1 .O U 1.0 u 1.0 u 

t-l ,2-Dichloroethene 0.5 U 0.5 u 0.5 u 
c-l ,2-Dichloroethene 2.0 U 2.0 u 2.0 u 

Trichloroethenell 0.5 u 0.5 u 
Tetrachloroethene 0.5 U 0.5 u 0.5 u 

Benzene 0.5 U 0.5 u 0.5 u 
Toluene 0.5 u 0.5 u 0.5 u 

Ethylbenzene 0.5 u 0.5 u 0.5 u 
m/p-Xylene 0.5 U 0.5 u 0.5 u 

o-Xylene 0.5 U 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 

1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 u 

1.0 u 

0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 u 
1.0 u 
0.5 u 

,+, 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 
1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 
1 

0.1 u 
1.0 u 
0.5 u 
2.0 u 

FEq 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

> 

Paae 1 



BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
614196 

SAMPLE ID U4QOI 201 FD U4QOI 204F U4Q01205F U4QOl206F U4Q01207F U4Q01207FD U4QO1206FD U4Q01205FD 

l/%Solids 1 1 1 1 1 1 1 1 
DF 1 1 1 1 1 1 1 1 

Vinyl Chloride 
1 ,I -Dichloroethene 

t-1,2-Dichloroethene 
c-1,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.1 u 0.1 u C[ 0.1 
; 

0.1 
1.0 ,u 1.0 u 1.0 1.0 u" 

0.1 0.1 u 
1.0 

u" 
1.0 u 

0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
2.0 u 2.0 u ,2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
0.5 1.3 4.2 I 5.5 8.5 2.4 5.7 
0.8 6.2 0.5 u 0.5 u 7.3 0.4 6.2 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
615196 

SAMPLE ID U4Q01208F U4QOl209F U4Q0121OF U49012llF U4Q01212F U4QO1301 F U4Q01302F U4QO1303F U4QOl304F 

l/%Solids 1 1 1 
DF 1 1 1 

Vinyl Chloride 
l,l-Dichloroethene 

t-l,t-Dichloroethene 
c-l ,2-Dichloroethene 

Trichloroethene 
Tetrachloroethene 

Benzene 
Toluene 

Ethylbenzene 
m/p-Xylene 

o-Xylene 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.1 
1.0 
0.5 
2.0 

[07 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

U 
U 
U 
U 

0.1 u 
1.0 u 
0.5 u 
2.0 u 

1 0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

1 

1 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 

1 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 

U 0.1 u 
U 1.0 u 

0.5 u 
U 2.0 u 

uF=l 

U 1.2 
U 1.0 
U 0.5 u 
U 0.5 u 
U 0.5 u 
U 0.5 u 
U 0.5 u 

1 
1 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

1 1 
1 1 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

> 

Paae 1 
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BRAC OU4 NTC ORLANDO,FL 

Preliminary Data Table 
615196 

SAMPLE ID U4QOl305F U4Q01306F U4Q01307F U4R04701 F LDW-1 F LDW-3F LDW4F LDW-2F 

l/%Solids 1 1 1 1 

DF 1 1 1 1 

Vinyl Chloride '0.1 u 
1 ,I -Dichloroethene 1.0 u 

t-l ,2-Dichloroethene 0.5 u 
c-l ,2-Dichloroethene 2.0 u 

Trichloroethene 0.5 u 
Tetrachloroethene 0.5 u 

Benzene 0.5 u 
Toluene 0.5 u 

Ethylbenzene 0.5 u 
m/p-Xylene 0.5 u 

o-Xylene 0.5 u 

0.1 u 
1.0 u 
0.5 u 
2.0 u 

-1 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

0.1 u 
1.0 u 
0.5 u 
2.0 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 
0.5 u 

Note -concentrations are in ppb, dry weight 
-U qualifier is added when result is less than reporting limit 
-J qualifier is added when result is estimated 
-S qualifier is added for surrogate outside of accepted limits 
-B qualifier is added for blank contamination 

0.1 
1.0 
0.5 
2.0 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

1 

1 

U 0.1 
U 1.0 
U 0.5 
U 2.0 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 
U 0.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 1.29 3.08 
1 1 1 

0.1 
"W 1.0 u . 

0.5 u 0.6 U 

pFp!g 

0.5 u 0.6 U 

0.5 U 0.6 U 
0.5 u 0.6 U 

0.3 
3.1 
1.5 
6.2 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
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Appendix L(a). Summary of Off-Site Laboratory Surface Water Analytical Results 

Operable Unit 4 

OU4 lnferim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

I 

I 

Sampling Date 7-May-96 g-May-96 13-May-96 15-May-96 I S-May-96 - 
1 ,1 ,I -Trichloroethane 150 u 10 u IU IU IU -... -----__ 
1 ,I ,2.2-Tetrachloroethane 150 u 10 u 1U - 

___ 1 ,1,2-Trichloroethane 150 Li---- 10 u IU IU 1u ~~ 
1 1 -Dichloroelhane .L---.--. -...-_--_-~ 150 u 10 u IU IU IU -- ___ --. ____ - - 
I !! -C)ik-tjoroelhene 150 u 10 u IU 1,2-Dibroko-&hloropropane 150 u 10 __ u ---. 1u -- __. . 
__-_--__ --.-- __ __. 

li,2-DichF&zene , 
15ou 10 u 

) 15ou 
___.~ 

IO u 
II .2-Dibromoethane 

II .2-Dichloroethane -r 

II .3-Dichlorobenzene I 15olu I IOIU I IIU I IIU I ilu I 

k-Methvi-2-oentanone 

I 

I I 1 
Acetone [ 48O[J 38jJ 1 2jR 
w 

1 2(UR 1 2[UR 
rolu IU I IIU I IIU 

Bromochloromethane 
Bromodichloromethane 

I Bromomethane I 15ollJ I IOIU I IIU I Ill 

I Carbon tetrachloride ~1 ISOlU I IOIU I l/U I IIU I IIU I 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1,2-Dichloroethene 

I cis-I ,3-Dichloropropene 
Dibromochloromethane 

1 t%chldrodifiuoromethane 

Ethylbenzene 
Methylene chloride 

150 u IO u 

150 u 10 u 
150 u IO u 

47 J 10 u 
2300 170 

I50 u 10 u 
150 u 10 u 
NA NA 

IU IU IU 
IU 1U 1u 
IU 1u IU 
IU IU 1u 
1 1 1 -- - 
1 ‘U 1 u t u 

IU IU 1u 
NA NA NA I I L I 

1 15oju 1 
, 

lO]U I 1lu I l/U ] IIU 
4715 2o(u 1 2(u 1 2lu 1 2)u 

.-. ,. . . . . “.’ JAFT 
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Appendix L(b). Summary of Off-Site Laboratory Sediment Analytical Results 

Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

I 
Sample ID 

1 ,l -Dichloroethane 

1.2-Dichlorobenzene 

U4D00201 U4D01201 U4D03101 U4D03501 U4003501 D U4D04201 
MA882006DL MA900002 MA900002DL MA91 3004 MA942005 MA942006 MA964002 

13May-96 15-May-96 15-May-96 21 -May-96 
25 U 12 u 12 u 12 u 
25 U 12 u 12 u 12 u 
25 u 12 u 12 u 12 u 

12 u 60 UR 24 U 36 UR 25 u 12 u 12 u 12 u 
25 U 12 u 12 u 12 u 

I NA NA NA NA 
25 u 12 u 12 u 12 u 

Il.2-Dichloroethene (total) 1 46 1 371DR 1 1301 I 1501DR 1 5/J 1 21J 1 12lu I 121u 1 

241U 1 361UR 1 2qu ( 12lu 1 12)u 1 Glil 
Il.3-Dichlorobenzene I NAI I NAI 1 NAI I NAI I NAI 1 NAI 1 NAI 1 NAI 1 

60/UR 1 
60lUR I 24lU 1 ~~~~~- 

, I 

Acetone 201 551DR I 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disultide 

12 u 60 UR 24 U 36 UR 25 u 12 u 12 u 12 u 
12 u 60 UR 24 U 36 UR 25 U 12 u 12 u 12 u 
12 u 60 UR 24 U 36 UR 25 U 12 u 12 u 12 u 
12 u 60 UR 24 U 36 UR 25 U 12 u 12 u 12 u 
12lU I 60lUR I 241U I 36rUR 251U I 12lU I 12lU I 12lU I 

1 Styrene 

- 

_ 
I Tetrachloroethene I 3401~~ I 24lJ 

NA 
12 u 
12 u - 
12 u 
12 u 

Page 1 r’. 
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Appendix L(b). Summary of Off-Site Laboratory Sediment Analytical Results 

Operable Unit 4 - 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

Pass 2 of 2 
oLkDNRN.xLs 
10/27/98 DRAFT 



Appendix L(c). Summary of Off-Site Laboratory Groundwater Analytical Results - From DPT Groundwater Investigation 
Operable Unit 4 

OU4 interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

U4Q00205 ..-.-___ 
MA979002 
23-May-96 

MA979003 
23-May-96 

MA984602 
24-May-96 

1 ,I ,I-Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 
1 ,1,2-Trichloroethane 
l,l-Dichloroethane 
1.1 -Dichloroethene 

150 u 1” IU 

t ‘_’ 
21” I 21” 150 u IU IU 

1 3 nihmmn-.?-~hlnrnnrnnnn~ 3111 I ?lII I 7111 I 7111 150 u 1 11 1 11 

2u 
2u 
2u 

.,- - .-.-...- - -. -. - 
1.2-Dibromoethane 

I -- 7 ~hlnm~thvlvinvl~th~r - - -. - - . ., . . ., - . -. 

2-Hexanone 
I 

. . 
I 

I 
I 

NAI I NAI I 
I 

. 
I I 

NAI . . . I 
I 

NAI . . NA NA NA 
121” I IZIU I 121” I 121” 12lu I IZIU 750 u 5u 5u 

750 u 5U 5” 

Ben7ene 

Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 

Chloroform 
‘Chloromethane 
cis-1 ,ZDichloroethene 
cis-1,3-Dichloropropene 
;Dibromochloromethane 
I 
Dichlorodifluoromethane 
Ethytbenzene 

.-- - . - 
150 u ii IU 
150 u 0.4 J IU ~I_ 
150 u IU IU 

Page 1 of * 
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Appendix L(c). Summary of Off-Site Laboratory Groundwater Analytical Results - From DPT Groundwater Investigation 

Operable Unit 4 

OU4 interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

I I I I I I I I I I I 
Sample ID U4Qoo107 U4QOO205 U4QOO206D U4QOO207 U4Q00307 U4QoD310 U4Qo8483 U4QOCJ418 U4QO8428 

Lab ID MA961 001 MA979662 MA979883 MA979664 MA984681 MA984662 MA91 3001 MB007002 MB807003 
Sampling Date 21 -May-96 23-May-96 23-May-96 23-May-96 24-May-96 24May-96 13-May-96 28May-96 28-May-98 

Methylene chloride 5u 51u 5u SU 5U 5u 3CtO(U 2(u 2)J 
Styrene 2u 2ju 2u 2u 2u 2u n 

I Tetrachloroethene 7 -12. 2u 2u 2u 2 u 1 lso[U 0.6jJ 2( 
Toluene 
trans.1,2Dichtoroethene 
trans-I ,3-Dichloropropene ~-- 

t 

Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride -- 
X lene total 

‘., 

“. 

Page 2 of 6 
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Appendix L(c). Summary of Off-Site Laboratory Groundwater Analytical Results - From DPT Groundwater Investigation 

Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

I I I I I I 
U4Q00504 U4Q00802 U4Q00803 U4QOO805 U4QOI 004 U4QOlOll U4Q01109 U4Q01202 

MBOO7004DL MA91 9002 MB031004 MB031 005 MA944001 MB031 003 MB031001 MB063001 

1 ,I ,I-Trichloroethane 
1 ,I ,2,2-Tetrachloroethane 
1 ,I ,2-Trichloroethane 
1 ,l-Dichloroethane 

- 1 ,I-Dichloroethene -~-__ 
1,2-Dibromo-3-chloropropane 

1 ,ZDibromoethane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1 ,ZDichloroethene (total) 
1,2-Dichloropropane 
1 SDichlorobenzene 

U 2u 1 u 1 LI i7nn 11 7 II 1 II IiJ 12 UR 1 
IU 12 UR IU 2lu 
IU 12 UR IU 

NA NA NA NAI 

IU 
IU 121UR 

1 
I I 

iii I 
I I 1 

i Ii I .--- - 
I -- . - 

12OOlu I 21u I IIU 1 
21u I 1Iu I IIU I 17nnlu I 7itJ 1 1111 1 

t 
I - .-__ - 

I 

NAI 
I 1 - 

NAI I NAI Nil- NAI I I . . I .., .., . I .I . 

121UR 1 IIU 1 21u 1 IU IU 1200 u 2lu I IIU 1 
l/U I 21u 1 IU IU 1200 u 

i 

I--. 

1u 121UR ( 1t.J I 2lU 
5 UR C3111D I r; 

NA 
5u 621UR 1 5lu I IOIU 

1 +Dichlorobenzene 
2-Butanone 
2Zhloroethylvinylether 
2-Hexanone 

Page 3 of ‘. 
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Appendix L(c). Summary of Off-Site Laboratory Groundwater Analytical Results - From DPT Groundwater Investigation 

Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

,111 “- i I 1Iu I 

i ‘i 
I 1 

NA Nil NAI NAI 

Page 4 of 6 
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Appendix L(c). Summary of Off-Site Laboratory Groundwater Analytical Results - From DPT 

Operable Unit 4 

I 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando, FL 

I I I I 
Sample ID U4Q012020 U4001205 U4Q01302 

Lab ID MB063002 MB063003 MB063004 
Samolina Date 4-Jun-96 4Jun-96 5-Jun-96 

[ 1 ,I ,I -Trichloroethane 

I 1 ,1,2,2-Tetrachloroethane 
1,1,2-Trichlorcethane 
1 1 -Dichloroethane 

t Benzene IIU I 1p 1 2ju 
1 Bromochloromethane I IIU I IIU I 2lu I 

Chloroethane 

Groundwater Investigation 

Page 5 d 
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> 

LS 
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Appendix L(c). Summary of Off-Site Laboratory Groundwater Analytical Results - From DPT Groundwater Investigation 

Operable Unit 4 

OU4 Interim Remedial Action 
Naval Training Center, Orlando 

Orlando FI- 

I Rnmn,e,n/ Ilrnnr?n?njl7”G I I IArm wl7 I 
,..-.,“-..-- . ..------- ..----- - 

Sampling Date 4Jun-96 4-Jun-96 5-Jun-96 
Methylene chloride 2u 2u 5U 
Styrene IU 1u 2u 
Tetrachloroethene 1 u 6 2u . - 

I-- 1 I 
Toluene I. trans-l,2-Dichloroethene 

~ ^ . . t I ~~~.. ~-- 

DRAFT 



APPENDIX M 

SEDIMENT TREATABILITY ANALYTICAL RESULTS 



Table M-l 
Sediment Treatability Analytical Results 

Focused Feasibility Study 
Operable Unit 4 

Naval Training Center 
Orlando, Florida 

Sample ID U4D01002 I U4DO1003 I u4DO1403 
I 

Methane (mg/o) 

Ethylene (mg/m) 

Ethane (mg/P) 

Nitrate (mg/kg) 

Phosphate (mg/kg) 

Chloride (mg/kg) 

Sulfate (mg/kg) 

Sulfide (mg/kg) 

Ammonia (mg/kg) 

Total organic carbon (mg/kg) 

0.373 21.977 

0 0.02 

0.006 0.079 

< 1.3 < 1.3 

<5 <5 

5 10 

< 16.3 < 19.0 

6.5 76.0 

<5 <5 

41,700 21,600 222 

0 

0 

0 

< 1.3 

<5 

35 

c 27.3 

383 

<5 

Notes: ID = identification. 
mg/P = milligrams per liter. 
mg/kg = milligrams per kilogram. 
< = less than. 

NTC-OU4.FFI 
PMw.05.97 M-l 
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